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INTRODUCTION
Environmental cleanup (remedial action) is needed at the 200-TW-1

Scavenged Waste Group Operable Unit, the 200-TW-2 Tank Waste Group
Operable Unit, and the 200-PW-5 Fission Product-Rich Waste Group Operable
Unit. The cleanup is needed to reduce risks to human health and the
environment that are posed by contaminated soil and debris.

Remedial action for the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit
waste sites, shown in Figures 1 through 6 (at the end of the Proposed Plan), is
required by the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), also known as Superfund, and by the Resource
Conservation and Liability Act of 1976 (RCRA). This document presents the
Proposed Plan for the soil waste sites and associated structures. This document
describes five cleanup alternatives and identifies the preferred remedies for the
waste sites.

In presenting the remedial alternatives and preferred remedies for these
waste sites, this plan references or highlights key information that can be found
in greater detail in the Feasibility Study for the 200-TW-1 Scavenged Waste Group,
the 200-TW-2 Tank Waste Group, and the 200-PW-5 Fission-Product Rich Waste Group
Operable Units (DOE/RL-2003-64) and other documents contained in the
Administrative Record file. These documents may be reviewed to gain a more
comprehensive understanding of the history, previous studies, and site
descriptions that influence the selection of remedial alternatives and remedies.
This Proposed Plan, which serves as the public notice required by both CERCLA
and RCRA, is issued by the U.S. Environmental Protection Agency (EPA), the
Washington State Department of Ecology (Ecology), and the U.S. Department of
Energy (DOE). These three agencies-collectively known as the Tri-Parties - are
proposing the preferred alternatives for these waste sites under the authority of
CERCLA and RCRA and in accordance with the Hanford Federal Facility
Agreement and Consent Order, also known as the Tri-Party Agreement

The Tri-Parties are issuing this document as part of the public participation responsibilities
under Section 117(a) of CERCLA. Final remedies will be selected only after the public
comment period has ended and the comments received have been reviewed and considered,
Therefore, the public is encouraged to review and comment on all of the alternatives
presented in this document If requested, the Tri-Partes will hold a public meeting to explain
the content of this Proposed Plan and to obtain comments. Responses to comments will be
presented in a responsiveness summary that will be part of the Record of Decision.
The "Community Participation" section of this document provides dates for the public

review period and other information regarding public involvement

Proposed Plan
The plan that presents the
preferred alternatives for remedial
action of waste sites to the public
by the responsible parties The
proposed plan is developed based
on the results of feasibility studies
performed on the waste sites

CERCLA
Comprehensive Environmental
Response, Compensation, and
Liability Act of 1980, commonly
known as Superfund

Waste Sites
Sites that are contaminated or
potentially contaminated from past
operations. Contamination may be
contained in environmental media,
such as soil or groundwater, or in
man-made structures or solid
waste, such as debris

RCRA
Resource Conservation and
Recovery Act of 1976

Feasibility Study
The CERCLA document used to
evaluate potential remedial
alternatives that could be used to
address contamination problems

Administrative Record
The files containing all the
documents used to select a
response action at a CERCLA
remedial action site

Remedial alternative
General or specific actions that are
evaluated to determine the extent
to which they can eliminate or
minimize threats posed by
contaminants to human health and
the environment

THE 200-TW-1 SCAVENGED WASTE GROUP,
THE 200-TW-2 TANK WASTE GROUP, AND

200-PW-5 FISSION PRODUCT-RICH WASTE
GROUP OPERABLE UNITS
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EPA
US. Environmental Protedion
Agency

Ecology
Washington State Department of
Ecology

DOE
U.S. Department of Energy

NEPA
National Environmental Policy Act
of 1969. A Federal law that
establishes a program to prevent
and eliminate damage to the
environment

Hanford Federal Facility
Agreement and Consent Order
(Tri-Party Agreement)
An agreement and consent order
between DOE, EPA and Ecology
that details the process to be used
to address CERCLA RCPA, and
state requirements tr cleaning up
the Hanfbrd Site.

BC Cribs and Trenches
Are a
A series of200-TW4- and
200-LW-I Qperable Unit waste
shies located south of the 200 East
Area: Includes 6 cribs, 20
trenches, a siphon tank, and a
portion of pipeline from the cribs to
Route 4 South (see Figure 3).

The remediatjon of contaminated
groundwater that may be beneath
the 200-TW-I, 200-TW-2, and 200-
PW-5 Operable Units will be
addressed by the tour goundwater
operable units at the Hanford Site
(200-UP-1 and 200-ZP-1 Operable
Units In the 200 West Area and the
200-BP-5 and the 200-P-I
Operable Units in the 200 East
Area.

(Ecology et. al.1989). The DOE is also issuing this Proposed Plan as part of its
responsibility under the National Environmental Policy Act of 1969 (NEPA).

The Tri-Party Agreement addresses the need for the cleanup programs to
integrate the requirements of CERCLA and RCRA to provide a standard approach
to direct cleanup activities and to ensure that applicable regulatory requirements
are met. Details of this integration are provided in Section 5.5 of the Tri-Party
Agreement.

Overview of the Proposed Plan
This plan proposes remedial actions for 41 different waste sites that are in the

200-TW-1 Operable Unit, including four waste sites that were originally in the
200-LW-1 300 Area Chemical Laboratory Waste Group Operable Unit that were
reassigned to the 200-W-1 Operable Unit to facilitate remedial action in the BC
Cribs and Trenches Area; 29 waste sites in the 200-TW-2 Operable Unit; and 9 waste
sites in the 200-PW-5 Operable Unit (Figures 2 through 6). These waste sites consist
of liquid waste disposal sites including cribs, trenches, french drains, unplanned
release sites, underground settling and siphon tanks, injection/reverse wells, and
one underground pipeline.

For these waste sites, this Proposed Plan presents "source control" cleanup
actions: in other words, actions that reduce risks by mitigating the source of the
contamination. To identify preferred remedies, the Tri-Parties first evaluated the
following range of alternatives:
* Alternative 1 - No Action
+ . Alternative 2 - Maintain Existing Soil Cover, Institutional Controls, and

Monitored Natural Attenuation
* Alternative 3 - Removal, Treatment, and Disposal
* Alternative 4 - Capping
+ Alternative 5 - Partial Removal, Treatment and Disposal with Capping.

Given the varying nature and extent of the contamination at the different waste
sites, no single alternative could be applied to all of them. As discussed later in this
document, Alternatives Z 3, and 4 have been identified as preferred alternatives to
remediate different waste sites.

The combined present-value cost for implementation of the preferred
alternatives is estimated to be approximately $194 Million. This estimate is based
on a feasibility study-level estimate (refined cost estimates will be prepared based
on the results of additional sampling and the remedial design; these refined costs
will be included in the remedial design report/remedial action work plan to be
generated later). Individual present-value costs for each of the waste sites are
provided in Appendix A.

The following sections of the Proposed Plan provide information regarding:
* The history of the 200-IW-I, 200-TW-Z and 200-PW-5 Operable Units
* The scope and role of the proposed actions, including strategies used to

characterize the waste sites, and regulatory requirements and goals for the
remedial actions

* Site risks
* Summaries and evaluations of remedial alternatives
* The preferred alternatives for the different waste sites
* Community participation.

-V
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SITE BACKGROUND

Hanford Ste
The Hanford Site (Figure 1) is a 1,517 km 2 (586-m2) Federal facility located in

southeastern Washington State along the Columbia River. From 1943 to 1989, the
primary mission of the Hanford Site was the production of nuclear materials for
national defense. In July 1989, the 100, 200,300, and 1100 Areas of the Hanford Site
were placed on the National Priorities List (NPL) (40 CFR 300, "National Oil and
Hazardous Substances Pollution Contingency Plan," Appendix B) pursuant to
CERCLA.

200 Areas
The 200 Areas are located in the central portion of the Hanford Site and are

divided into three main areas: 200 East Area, 200 West Area, and 200 North Area.
Operations in the 200 East and 200 West Areas were related to chemical separatio
plutonium and uranium recovery, processing of fission products, and waste
partitioning. Major chemical processes in the 200 Areas routed high-activity waste
streams to systems of large underground tanks called "tank farms." The liquid
wastes were evaporated (concentrated) and often neutralized before being routed
to the tanks. The storage tanks were used to allow settling of the heavier
constituents from the liquid effluents, forming sludge. The liquid wastes in the
tanks ultimately were discharged to the soil column via cribs, drains, trenches, and
injection/reverse wells. Other wastes and drainages also were sent to cribs and
trenches via this underground network. Lower activity liquid wastes were
discharged to trenches, cribs, drains, and ponds, many of which were unlined. The
200 North Area formerly was used for interim storage and staging of irradiated
fuel

The 200-TW-1 Operable Unit waste sites received scavenged waste from the
Uranium Recovery Project and the ferrocyanide processes at the 221/224-U Plant,
which recovered the uranium from the metal waste streams at the B and T Plants.
The scavenged waste discharges contributed perhaps the largest liquid fraction of
contaminants to the ground in the 200 Areas. Three of the 200-LW-1 waste sites
included in this feasibility study (216-B-53B, 216-B-54, 216-B-58 Trenches) received
waste from the 300 Area laboratory facilities and the 340 Facility. The other
200-LW-1 waste site (216-B-53A Trench) received waste from the Plutonium
Recycle Test Reactor, including an estimated 100 grams of plutonium. The
200-TW-2 waste sites received tank waste from first- and second-cycle
decontamination processes associated with the bismuth-phosphate process at the
B and T Plants. The tank wastes contained inorganic anions and cations as well as
low levels of radionuclides. The 200-PW-5 Operable Unit waste sites received
fission-product-rich wastes that were generated during the fuel-rod enrichment
cycle and then released when the fuel elements were dissolved in sodium
hydroxide or nitric acid. The sites in this group generally received more than 20
curies of fission products (e.g., cesium-137 or strontium-90) and contained smaller
quantities of plutonium, uranium, and organic wastes than the sitesin the
plutonium, uranium, or organic-rich groups. Most of the waste streams in this
group were low-salt neutral/basi, although the 216-B-50 and 216-B-57 Cribs
contained some inorganic compounds.

Comprehensive descriptions of the
waste sites and all of the
alternatives considered In this plan
are provided In greater detail In the
feasibility study (DOEJRL-2003-
64

NPL
National Piloritles List. A list of top-
prorty hazardous waste sites In
the United States that are eligible
for Investigation and cleanup under
Superfund (40 CFR 300, Appendix
B).

CFR
Code of Federal Regulations

Crib
An underground structure
designed to receive liquid waste
that can percolate into the soil
directly

InJoctlooReverse WON
A well (sometimes drilled Into the
water table) designed to receive
liquid wastes that percolate Into
the vadose zone at greater depths
than cribs and trenches.

Waste sites within the 200 Areas
have been characterized through a
series of three investigalions.
(1) A scoping-level Investigation
(such as the B Plant Source
Aggregate Area Management
Study Report [DOEIRL-92-05D.
(2) A remedial Investigation (such
as the Remedial Investigation
Report for the 200-TW-I and 200-
TW-2 Operable Units (Includes the
200-PW-5 Operable Unit)
EDOEIRL-2002-42D. (3) The
application of the analogous sites
approach In the feasibility study
(DOEIRL-2003-64). All of the
representative sites have been
sampled; several other waste sites
have been sampled; and the
remaining sites have been
characterized through process
knowledge and the analogous site
approach.

r,
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Characterization
Identification of he characteristics
of a site through review of ei sting
site Iformation end/cruamping
and analysis of environmental
media and materials, to determine
the nature and extent of
contamination so that nformed
decisions can be made regarding
the level of risk presented by the
site, and the protective remedial
action that Is needed

Analogous Sit. Approach
Facilities can have many source
waste sites that are geologically
similar, have similar pocess and
waste disposal histories, and have
similar contaminant Inventories. In
these situations, the analogous site
approach can be used to reduce
the amount of site characterization
and evaluation required to support
remedial action decision making.
Within each group of similar sies, a
representative site(s) Is selected fr
comprehensive field Investigations,
Including sampling and analyses.
Findings from site Investigations at
representative sites are used to
develop a conceptual site model,
which Is applied to other
'analogussites that were not
sampled. The nature and extent of
contamination at unsampled
analogous sites Is assumned to be
similar to the nature and extent of
contamination described by the
conceptual site model fr the
representative site(s) that was
sampled. Available site-specific
Information fr the analogous sites
Is considered In evaluating these
sites against the representative
sites. Confirmatory sampling Is
completed before the remedial
action Is designed, to con frn the
accuracy of the site conceptual
model with respect to the
unsampled analogous site.

Analogous Site
A waste site In an operable unit that
Is analogous to a representative
site because of similar waste
disposal practices, construcfion,
geology, volumes of effluent
received, contaminant Inventories,
and other factors.

SCOPE AND ROLE OF ACTION
This Proposed Plan presents remedial actions for contaminated soil, structures

(such as concrete, tanks), and debris (such as timbers) associated with liquid-waste
disposal sites with the 200-IW-1, 200-IW-2, and 200-PW-5 Operable Units. The
proposed remedial actions reduce potential threats to human health and the
environment from waste site contaminants. Other than the requirement for the
source control action to be protective of groundwater, the scope of this plan does
not include remediation of groundwater that may be beneath these waste sites.

The scope and role, Including Identifying strategies and determining the
requirements, limits, and goals for cleanup, are key elements of the action. These
elements are discussed in the sections below. A key component of the overall
strategy for actions in these operable units includes cleanup of waste sites,
structures, and pipelines that represent some of the more highly contaminated
waste sites at the Hanford Site. Measures will be employed to focus on addressing
sites that pose a high-risk to groundwater and sites that are consistent with actions
in associated contiguous areas in a cost effective and integrated manner.

Analogous Site Approach
The characterization of the waste sites discussed in this plan employed the use

of a streamlining process, called the analogous site approach. As detailed in
DOE/RL-98-28, 200 A reas Remedial Investigation/Feasibility Study Implementation Plan
- Environmental Restoration Program (Implementation Plan), the analogous site
approach streamlines the risk investigation process through the development of
conceptual site models. Generated from sampling and analysis data for the
representative sites, the conceptual site models form a basis for estimating risks and
evaluating remedial alternatives for other waste sites. Thus, the waste sites
identified in this Proposed Plan either have been sampled directly or were
evaluated with the use of conceptual site models from representative sites that were
sampled. However, additional sampling data will be collected concurrently with or
after the Record of Decision (ROD) for these waste sites:

* Waste sites where removal, treatment, and disposal was selected as the
preferred remedy - data collection will occur using an observational
approach; samples will be taken from the open excavation as the removal
progresses

* Waste sites where capping was selected as the preferred alternative - data
collection will be conducted to support design activities as well as to
confirm the site conceptual model

+ Waste sites where partial removal, treatment, and disposal with capping
was selected as the preferred remedy - data collection will occur using an
observational approacli samples will be taken from the open excavation as
the removal progresses. Additional data collection may be conducted as
necessary to support design activities for the capping portion of the
alternative
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+ Waste sites where maintain existing soil cover, institutional controls, and
monitored natural attenuation was selected as the preferred remedy - data
collection will be conducted to confirm the site conceptual model

* Waste sites where no action was selected as the preferred remedy - data
collection will be conducted to verify that remediation goals have been met
and that residual risk is at acceptable levels.

REPRESENTATIVE WASTE SITES AND CONCEPTUAL SITE MoELs
The conceptual site models used to characterize the waste sites evaluated in this

plan were developed from sampling data taken from representative waste sites.
The representative sites include the 216-B-46 Crib, the 216-T-26 Crib, the 216-B-5
Injection/Reverse Well, the 216-B-7A Crib, the 216-B-38 Trench, the 216-B-57 Crib,
and the 216-B-58 Trench.

Table 1 identifies the representative sites, the analogous sites, and the rationale
for applying the representative waste sites conceptual models to the analogous site.
Appendix B provides summary information for all the waste sites.

Land Use
Part of the scope for the evaluations presented in this document involved

calculating the site risks on the basis of the reasonably anticipated future land use
for the Central Plateau of the Hanford Sites, which includes the 200 Areas.
Alternatives must meet the requirements of the following anticipated land uses:
* Industrial-exclusive use for the next 50 years (through 2050) inside the core

zone.
* Industrial land use (non-DOE worker) after the next 50 years inside the core

zone.
* Native American uses consistent with treaty rights beginning in 2150.
* No consumptive use of groundwater for the next 150 years.

In addition, risks were calculated considering the possibility of intruders
beginning 150 years from now (2150) because of the increasingly possible loss of
institutional control after that date. All the waste sites in these operable units are
within the core zone.

These human risk exposure scenarios are consistent with the Hanford Advisory
Board Advice #132 (available at
http://wwwhanford.gov/boards/hab/advice/habadv-132.df). The scenarios
also are consistent with the Tri-Party's identification of the use of a 150-year time
frame in their response to the Hanford Advisory Board Advice #132 (Klein et al.
2002, "Consensus Advice #132: Exposure Scenario Task Force on the 200 Area).

The DOE is expected to continue industrial-exclusive activities for at least 50
years, in accordance with DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use
Plan Environmental Impact Statement (CLUP-EIS), and 64 FR 61615, "Record of
Decision: Hanford Comprehensive Land-Use Plan Environmental Impact
Statement."

Applicable or Relevant and Appropriate Requirements
Applicable or relevant and appropriate requirements (ARARs) are those

cleanup standards, standards of control, and other substantive environmental

SJ

Recordof Decision. The formal
document under CERCA orbNEPA
In which the lead regulatory agency
sets forth the selected remedial
measure and provides Me reasons
for its selection.

Coeuflimatoey Sampling
Sampling before or after the
Record of Decision, but before the
remedial design Is completed, to
confirm the accuracy of the
conceptual site model used for
remedial decision making.

CLUP-ElS
Final Hanford Comprehensive
Land-Use Plan Environmental
Impact Statement - DCEEIS-
0222-F

Industria-xclustve
A land-use designation under the
CLUP-EIS Mat applies to te 200
Areas core zone. Uhder this land-
use designaton, waste
management activites would
continue. This land use assumes
an Industrial worker scenario. This
is an exposure scenari where the
receptor works onsite on a full-time
basis " Is, the worker spends
2,000 hours per year over the
duration of his or her entire camerd.
The designation assumes the land-
use at the 200 Area expos ure
pathways evaluated Include direct
exposure to radiation, incidental
Ingestion ofsoll, and Inhalation of
resuspended dust and volatile
constituents (exposure to
groundwaterIs not considered).

ARAR
Applicable or relevant and
appropriate requirements. These
cleanup standards, standards of
control, and other substantive
environmental protection
requirements. crteria, or limitations
promulgated under Federal or state
law spedfically address a
hazardous substance, pollutant
contaminant remedialacton,
location, or other clrcumstance at a
CERCLA site, or address problems
or situations sufficiently similar to
those encountered at the CERCLA
site that their use Is well- suited to
the particular site.
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protection requirements, criteria, or limitations activated into law under Federal or
state law that:
* Specifically address a hazardous substance, pollutant, contaminant, remedial

action, location, or other circumstance at a CERCLA site
+ Address problems or situations sufficiently similar to those encountered at the

CERCLA site that their use is well-suited to the particular site.
The feasibility study addresses the ARARs for the waste sites in detail. As
discussed below, these ARARs are incorporated into the remedial action objectives
(RAO) and preliminary remediation goals (PRG) that drive the evaluation of
alternatives and the selection of preferred remedies.
Key ARARs identified for the remedy of these waste sites include:
* Washington Administrative Code (WAC) 173-340-745, "Soil cleanup standards

for industrial properties"
# WAC 173-340-747, Deriving soil concentrations for ground water protection

evaluations."

Remedial Action Objectives
The RAOs for the waste sites were developed with consideration of reasonably
anticipated future land use, conceptual site models, ARARs, and worker safety. The
following RAOs were identified:
* RAO1 -Prevent unacceptable risk to human health and ecological receptors

from exposure to soils and/or debris contaminated with nonradiological
constituents at concentrations above the industrial use criteria as defined in
WAC 173-340-745(5) for human health, or the screening criteria in
WAC 173-349-900, Table 749-3, for ecological receptors; prevent unacceptable
risk to human health and ecological receptors from exposure to soils and/or
debris contaminated with radiological constituents at concentrations above
15 mrem/yr' (OSWER Directive 9200.4-31P, EPA/540/R-99/006, Radiation Risk
Assessment at CERCLA Sites: Q&A) under an industrial use scenario for humans
or the screening criteria for ecological receptors based on an acceptable dose of
0.1 rad/d (DOE-STD-1153-200Z A Graded Approachfor Evaluating Radiation
Doses to Aquatic and Terretrial Biota).

* RAO 2- Prevent migration of contaminants through the soil column to
groundwater or reduce soil concentrations below WAC 173-340-747
groundwater protection values such that no further degradation of the
groundwater occurs caused by leaching from soils or debris in the waste sites.

* RAO 3 - Minimize the general disruption of cultural resources and wildlife
habitat and prevent adverse impacts to cultural resources and threatened or
endangered species during remediation.
The above RAOs were used to develop the preliminary remediation goals

discussed below, and will be finalized in the Record of Decision.

Preliminary Remediation Goals
As described in the feasibility study, PRGs were developed for a

comprehensive list of constituents to establish residual soil concentrations for
(% individual contaminants that are protective of human health and the environment

I A dose limit o 15 mremlyear generally will achleve the U.S. Environmental Protection Agency excess
lifetime cancer risk threshold, which ranges between x1 0 to IxI 04 .

Core Zone
The area n the middle of the
Cenral Plateau that contains the
cunrent and Mare waste
management activities (see
Figure 1).

PRO
Preliminary remediation goals.
These are Initial cleanup levels that
are developed during the CEROLA
dedslonrnakng pmess. PRGs
may be refined hi the Record of
Decision to become final cleanup
levels (hat Is, the remedlaron
goals). A complete discussion of
the PRGs Is presented n the
feasbility study (DOERL-2003-64).

WAC
Washington Administraive Code

RAO
Remedial action objectives. These
are general descriptions of what the
remedial action will accomplish
(such as prevent contaminant
migration).



CopC
Contaminant of potential concern.
The list of all hazardous
substances potentially present at a
waste site. The COPCs are
evaluated to screen out chemicals
that are unlikely to be a threat
(because of persistence or
abundance), to develop a list of
COCs (see below).

COC
Contaminants of concem. A list of
radioactive and/or chemical
constituents that are a risk to
human health or the environment
The COC list is developed from the
COPC list (see above), and is
typically the list of chemicals and
radionuclides that the
environmental samples are
analyzed for and that the remedial
decisions are designed to protect
against

at a generic waste site. The feasibility study screening process compared the
observed constituent concentrations at the waste sites to the following

concentrations:
4 Naturally occurring levels
* Radiological dose exposure limits
* Cleanup levels consistent with WAC 173-340-745 and WAC 173-340-747
* Screening levels consistent with WAC 173-340-900, Table 749-3.

Table 2 summarizes the PRGs for the contaminants of potential concern
(COPC) evaluated and the contaminants of concern (COC) retained as part of this

Proposed Plan. After public comment, the PRGs will be issued in the Record of

Decision for these waste sites as remediation goals or cleanup levels. Only those

constituents that exceed one or more of these criteria were retained as COCs.

Contaminants of Potential Concern/Conta
Aroeilor-1254 0.66

Aluminum 1.800

Antimony 5.4

Barium 132

Cadmium 1.0
Chromium ;67

Copper 217

Cyanide 0.8
Fluoride 16
Lead 118
Manganese 512

Mercury 2.1

Nickel .130
Nitrate (as nitrogen) 40

Nitrate (as nr.) 4

Selenium 0.78

ver :13.6

Sulfate 1,000

Thallium 38

Uranium 3.21
Americium-241 335

Cesium-137 20

Cobalt-0 4.90

Neptunium27 52

Nickel-63 3,070 000

Plutonium-238 47

Plutonium-239/240 426
Potassium-40 76.4

Radium-226 '7.03

minants of Concern
V-nadiurn224

Zinc 3_60
Benzoic acid 257

Bts(2-ethylhexyl)phthalste 14

Butyibenzylphthalate :893
Diethylphthalate 72
Di-n-butylphthalate 11
Di-n-octylphthalate 532,000
Dichlorodiphenyltrichloroethane 3.5
Isophorone 0.45
Pentachlorophenol 0.012
Phenol 44

2.Butanone 22

2-Hexanone 0.0048
l,1,l,-Trichloroethane 16
Acetone 3.2
Methylene Chloride 0.025

Styrene 0,033
Toluene 7.3

Radium-228 8.15

Strontium-O 20

Technetiun-99 b
Thorium-228 7.73

Thonium-232 4.8

Trilium ;b
uranium-233/234 b

lUranium-235 b
Uranium-23: b

a. Listed values represent the most restrictive soil PRG derived from evaluation of direct contact, groundwater
protection, and terrestrial wildlife protection per the feasibility study (DOE/RL-2003-64).
Shading indicates contaminants of concem. Unshaded constituents are contaminants of potential concern,
which were eliminated from concern through the risk assessment process; these are provided for informational
purposes only.
b. Constituent is considered mobile. The protection of groundwater is evaluated using fate and transport
modeling based on site-specific conditions. The PRG is the most conservative for the different exposure
pathways. The protection of groundwater is likely the PRG for this constituent If it impacts groundwater.
pi/r = picocurie / gram.
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Numeric soil PRGs were developed independently for the protection of human
health, the protection of ecological receptors, and the protection of groundwater.
These PRGs, which were based on generic site parameters, were then compared to
each other to identify the most restrictive value and select a PRG that is protective
of all pathways.

Based on historical 200 Areas operations and characterization information, a
comprehensive list of potential contaminants was identified for the waste sites.
Although PRGs were developed for each of the potential contaminants, it should be
emphasized that these contaminants will not necessarily be found at each waste
site. Some of the potential contaminants may not be found at any of the waste sites.

SUMMARY OF REMEDIATION OBJECTIVES
The human health and ecological risk assessments, which are fundamental to

the scope and role of the actions in this Proposed Plan, were performed in
accordance with the Tri-Parties response to the Hanford Advisory Board advice
#132 (Klein et al. 2002), with EPA guidance for conducting human health and
ecological risk assessments, and with DOE/RL-91-40, Hanford Past-Practice Strategy.
The past-practice strategy approach focuses the pre-remediation studies, such as
remedial investigations (RI), so that more resources can be allocated to the cleanup
of waste sites. A conceptual site model was developed for the representative sites.
Potential risks to human health and ecological receptors were evaluated in a risk
assessment for the representative sites, as documented in the feasibility study
(DOE/RL-2003-64).

The Tri-Parties believe that remedial action is necessary at the waste sites
addressed by this plan to protect the public health and welfare or the environment
from actual or threatened releases of hazardous substances into the environment.
Such a release, or threat of release, may present an imminent and substantial
danger to public health, welfare, or the environment.

SUMMARY OF SITE RISKS
Risks were estimated based on the RAOs and in accordance with the Tri-Party

response to Hanford Advisory Board advice #132 (Klein et al. 200Z "Consensus
Advice #132: Exposure Scenarios Task Force on the 200 Area"). The HAB advice
was prepared subsequent to a series of Tri-Party- and HAB-sponsored public
workshops. The Tri-Parties agreed to assess risks for the core zone of the 200 Areas
using an industrial exposure scenario. The exposure scenario includes the
assumption that groundwater under the 200 Areas will not be used for a minimum
of 150 years.

Findings of the risk evaluations indicate the following.
* Radionuclide contaminants (the most prevalent are cesium-137 and

strontium-90) associated with three of the representative waste sites exceed the
criteria for the target dose of 15 mrem/year. Two of the analogous sites with
characterization data have radionuclides that exceed the target dose of
15 mrem/year.

RI
Remedial invesgafon.
A data collection activity under
CERCLA that Includes sampling
and analysis to Identify the nature
and extent of contaminants at a
waste site.

Representadve sites 216-8-38
Trench, 218-8-57 Crib, and 216--58
Trench hae radiological
containaton In the 0 to 4.6 m (0 to
15-ft) zone that exceeds the 15
mrenyr taget dose.

Analogous sies 216-B47 Crib and
216-B-26 Trench have radiologica
contaninaton In the 0 to 4.6 m (0 to
15-ft) zone that exceeds the 15
mreVyr target doss.

Human Health Risk
Human health risk is evaluated In
the feasibility study using en
Industrialland-use scenario. Risks
are evaluated using contaminants
In the sol frm te ground surface
to 4.6 m (151?t) below the ground
surface. This evaluation Is In
accordance with regulations and
provides a conservative estimate of
the subsurface zone that maybe
encountered by Industrial users.

1r)
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The 216-843 through 216-B45 and
216-B-47 trough 216-B-60 Cribs.
and the 216-B-26 Trench have data
available for risk analysis. Alt these
analogous sites exceeded
groundwater protection standards.
These sarne waste sites also had
intruder dose rates above 15 mremlyr
at 150 years.

Representative sites 216-B-lA Crib,
216-B-38 Trench. 216-8-7 Crib, and
216-8-58 Trench and analogous sites
216-B-47 Crib and 216-B-26 Trench
exceeded ecological screening levels
for radionculides.

Groundwater Protection Risk
Evaluation
Groundwater protection Is
evaluated for contaminants In the
soil from the ground surface to the
water table. This evaluation uses
fate and transport modeling and
comparison to risk-based standards
to assess the potenifal for
contaminants In the vadose zone to
continue to impact groundwater or
to Impact groundwater In the future.

Ecological Risk Assessment
Ecological risk is evaluated for
contaminants In the soil from te
ground surface to 4.6 m (15 It)
deep. In the feasibility study, the
contaminant concentrations In this
zone are compared to risk-based
screening levels.

Inadvertent Intruder Scenario
An exposure scenario i which the
receptor (future rural residential
Intruder) resides withIn the waste
site area and has planted a garden
using the dnll cuttings taken from a
borehole drilled In that area. The
scenario assumes that after 150
years of Institutional controls, the
Intruder could unknowingly obtain
access to the waste site area.
Exposure pathways evaluated
Include direct exposure to radiation,
Ingestion of soil and garden
produce, and Inhalation of
resuspended dust.

* Nonradionuclide contaminants in and around the representative waste sites are
less than the industrial use criteria as defined in WAC 173-340-745(5), "Soil
Cleanup Standards for Industrial Properties," "Method C Industrial Soil
Cleanup Levels."

* Groundwater protection values (as identified in WAC 173-340-747) are
exceeded for nonradionuclides and radionuclides at all of the representative
waste sites. For the analogous sites with data, eight had contamination
concentrations that exceeded groundwater protection standards for both
nonradionuclides and radionuclides.

* Ecological evaluations indicate that radiological constituents (cesium-137 and
strontium-90) exceed the ecological screening values for terrestrial wildlife
populations at four of the representative waste sites; none of the
nonradiological constituents present in the 0 to 4.6 m (0 to 15-ft) zone that is
accessible to ecological receptors exceeded the ecological screening values.
Two of the analogous waste sites with data had contamination in this zone
above ecological screening values.

* Post-remediation, inadvertent intruder evaluations, indicate that constituents
are still significantly above levels that might pose unacceptable risk based on
an assumed inadvertent access anticipated at 2150 (that is approximately 150
years from today) at all of the representative waste sites and the analogous sites
with data.

SUMMARY OF REMEDIAL ALTERNATIVES
As discussed in the feasibility study (DOE/RL-2003-64), remedial technologies

were identified and evaluated on the basis of their ability to reduce potential risks
to human health and the environment at the waste sites. Collective experience
gained from previous studies and evaluations of cleanup methods at the Hanford
Site were used to identify technologies that would be carried forward to develop
remedial alternatives to address the RAOs. For the waste sites, five remedial
alternatives were identified for detailed and comparative analyses.

These five alternatives also were evaluated for their applicability to the
241-B-361 and 241-T-361 Settling Tanks, the 216-BY-201 Settling Tank, and the
200-E-14 Siphon Tank. The volumes of sludge and/or liquid estimated to remain in
each tank are as follows:

" 241-B-361: approximately 21,000 gallons of sludge and no liquid.
* 241-T-361: approximately 25,000 gallons of sludge and no liquid.
" 216-BY-201: The volume of sludge and liquid is uncertain. However,

750 gallons of sludge and 8,230 gallons of liquid may exist.
e 200-E-14: The volume of sludge and liquid is uncertain. However,

1,010 gallons of sludge and 11,060 gallons of liquid may exist.
Given the amount and nature of this material, removal of the sludge from these

tanks is assumed for this Proposed Plan. However, confirmatory sampling results
may indicate other options for the sludge, which will be evaluated following the
confirmatory sampling activities.

The alternatives evaluated in the feasibility study include the following.
* Alternative 1: No Action. When this alternative is selected, no further action is

taken at the site.

1 0
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Alternative 2: Maintain Existing Soil Cover, Institutional Controls, and.
Monitored Natural Attenuation. When this alternative is selected, existing soil
covers (for example, the current soils that have been placed over the waste site
to stabilize it, as well as the clean fill placed during construction of the waste
site) are maintained as needed to continue to provide protection from intrusion
by biological receptors (such as badgers) and humans. In addition, institutional
controls (such as deed restrictions, land use zoning, and excavation permits)
are put in place to further prevent human access to the site. Where
appropriate, monitored natural attenuation is accounted for, because this is an
ongoing process that reduces risk over time (such as the decay of
radionuclides). Monitoring would be conducted to demonstrate that natural
attenuation is occurring and that contamination is being contained as the
concentrations decrease. This alternative is not evaluated if contaminants that
pose a threat to groundwater from continued migration through the vadose
zone are present in a waste site.

+ Alternative 3: Removal, Treatment, and DisposaL When this alternative is
selected, soil and structures with constituent concentrations above PRGs are
excavated, using the observational approach. Because contamination levels at
the majority of the waste sites pose a significant dose threat to workers,
conventional techniques cannot be used for excavation activities. To excavate
these waste sites, additional protections are required for the equipment and
activities to protect the workers, the environment in the area, and the public
that could be exposed near roads or facilities. These extra protections slow the
excavation process and incease the cost. In additiorn less-contaminated
material is needed to blend with the more contaminated material to allow safe
excavation, loading, transporting, and disposal of the material and to meet
health and safety and waste acceptance criteria at the disposal facility.
Excavated material that is above the PRGs will be disposed of at the
Environmental Restoration Disposal Facility (ERDF) in accordance with that
facility's established waste acceptance criteria. This disposal facility is
reasonably close to the waste sites and has been used for remediation wastes on
the Hanford Site. Any material that exceeds the disposal facility waste
acceptance criteria would be stored onsite (consistent with storage
requirements) until the material is treated to meet ERDF waste acceptance
criteria, until a treatability variance is approved, or, in the case of waste with
transuranic constituents at concentrations above levels of concern
(I.e, 100 nCi/g), until the material can be shipped to an appropriate facility,
such as the Waste Isolation Pilot Plant. The contaminated material is
characterized and segregated during the excavation process and before being
transported for disposal. Excavation would continue until all contaminated
material exceeding the cleanup goal was removed. The site then would be
backfilled with clean material.

* Alternative 4: Capping. When this alternative is selected, a surface barrier
(such as a Hanford Barrier or an evapotransporation barrier) is built over the
contaminated waste site, thus "capping" the site to prevent water from
infiltrating into the waste and to prevent intrusion by human or ecological
receptors. Institutional controls (such as deed restrictions, land use zoning, and
excavation permits) are required to further minimize the potential for exposure

InstItutional Controls
Nonengineered controls, such as
administrative andr legal controls,
that minimize the potential for
exposure to contamination by
limiting land or resource use. The
State of Washington also considers
physical controls, such as fencing
and signs, to be InsUtutional
controls.

Monitored Natural Attenuation
The monitoring of a decrease in
concentration of a contaminant
caused by natural processes such
as radioactive decay,
oxdatioWeducton, biodegradation,
andr sorption.

Removal, Treatment, and
Disposal
A cleanup method where soil and
debris are excavated so that no
contaminants remain at the site
above the approved remedlation
goals for direct exposure and
groundwater protection Excavated
material Is treated (as necessary)
and sent to either an onsite or an
offsite engineered facility for
disposal.

Observational Approach
A method of planning, designing,
and hnplementlng a remedial action
that uses a limited amount of Initial
fieldsamping data o create a
general understanding of the site
conditions sufficent to proceed with
cleanup. Information that Is
gathered during the remedial action
phase is used to make real-time
decisions to guide the remedial
action Forsome ses ils method
Is considered more cost- and time-
effective than traditional methods
that require large amounts of Initial
data to make detailed plans and
designs for remedial actions.

1 1
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ERDF
Envlonmental Restoration
Disposal FxliVy This Is the
Hanford Site's disposal facility for
most waste and contaminated
envlmnniental media (dependant
on the waste meeting fie EROF
waste acceptance criteria)
generated under a CERCLA
response action. ERDF currently
receives wastes from ongoing
remedial and removal actions In the
Hanford Site 100, 200, and 300
Areas.

Waste Acceptance Criteria
The criteria defined for the
acceptance of waste for disposal at
the engineered disposal facility.
that is, the ERDF (see above).

The Nine CERCLA Criteria
Threshold Criteria:
# Overall protectior of human health

and the eiormenyt
# Cwvnliance vrll ARARS
Balancing Criteria
+ Long-term effectiveness and

pennanencia
* Reduction of tOicity, mobility, or

volume rough treatment
* Short-term effe veness
* kniplementabity
* Cost
Modifying Criteria
* State acceptance
* Community acceptance.

to contamination and to ensure the Integrity of the cap. Performance
monitoring is included as a part of this alternative to ensure that the cap is
performing as expected, and groundwater monitoring is included to watch for
movement of more mobile contaminants

* Alternative 5: Partial Removal, Treatment, and Disposal with Capping.
When this alternative is selected, a portion of the subsurface soil associated
with higher contaminant concentrations is removed, thereby reducing the
industrial and/or intruder risk associated with the highly contaminated zone at
the bottom of the waste site. This alternative is similar to Alternative 3, except
that contaminants are not removed to the same depth as those in Alternative 3.
Once the contamination has been removed, a cap similar to the cap described in
Alternative 4 would be built in and over the excavation to provide protection to
the groundwater from contaminants that remain deeper in the soil column.
This alternative would reduce the risks to potential Intruders past the assumed
150 years of institutional controls and would provide protection of the
groundwater. Performance monitoring is included as a part of this alternative
to ensure that the cap is performing as expected, and groundwater monitoring
is included to watch for movement of more mobile contaminants.

CERCLA EVALUATION CRITERIA AND PROCESS
As a critical part of the evaluation process, the alternatives are evaluated against

nine CERCLA criteria.
The first two criteria, overall protection of human health and the environment

and compliance with ARARs, are threshold criteria. Alternatives that do not
protect human health and the environment or that do not comply with ARARs (or
justify a waiver) do not meet statutory requirements and are eliminated from
further consideration in the feasibility study.

The next five criteria (long-term effectiveness and permanence; reduction of
toxicity, mobility, or volume through treatment; short-term effectiveness;
implementability; and cost) are balancing criteria on which the remedy selection is
based.

The final two criteria, state and community acceptance, are modifying criteria.
In the case of this Proposed Plan, the state already concurs with the proposed
alternatives outlined, and the plan identifies the preferred remedies that have
already been accepted by the Tri-Parties. A preferred remedy's ability to meet the
criterion of community acceptance, however, can be evaluated only after the public
review and comment period for this Proposed Plan.

Under CERCLA, long-term effectiveness, short-term effectiveness, and
implementability are three of the criteria that a preferred alternative must
demonstrate. Specific to the 200a-W-1, 200-W-2, and 200-PW-5 Operable Unit
waste sites, these three major criteria help distinguish between the removal,
treatment, and disposal alternative, the capping alternative, and the partial
removal, treatment, and disposal with capping alternative.
* For waste sites that have a potential to adversely impact groundwater because

of contaminants at significant depth, there is a preference for selecting the
capping alternative. At the representative waste sites within the 200-IW-1,
200-TW-2, and 200-PW-5 Operable Units, comparison to groundwater
protection criteria and modeling indicate concentrations in excess of the
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groundwater protection criteria at locations ranging from near surface to the
water table. The selection of an engineered barrier (capping) would minimize
the exposure pathways between potential human and environmental receptors
and the contaminants and also would limit infiltration. This means that the
capping alternative would best meet the objective of no further degradation.

+ For shallow, low-volume waste sites, there is a preference for the removal,
treatment, and disposal alternative to reduce the exposure to and mobility of
the contamination via long-term isolation in an onsite regulated disposal
facility. In this case, removing the contaminants and placing them in a disposal
facility eliminates the exposure pathways to potential human and
environmental receptors. This alternative limits long-term stewardship of
waste sites.

+ For the removal, treatment, and disposal alternative and the partial removal,
treatment, and disposal with capping alternative, the high concentrations and
depths of contaminants deep in the vadose zone result in very high worker risk
and cost associated with the excavation of contaminants. Also, the volumes of
waste produced are very high, requiring significant expansion of existing
disposal facilities or development of new disposal facilities. If sites with lower
concentrations at more shallow depths are identified during the confirmatory
sampling for the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit analogous
waste sites, the cost effectiveness of the partial removal alternative can be
reassessed. For these types of waste sites, there may be a preference for the
partial removal, treatment. and disposal with capping alternative if the action
results In acceptable worker risk is more cost effective, and results in shorter
maintenance and stewardship periods.

NEPA VALUES
DOE 1994, Secretarial Policy on the National Environmental Policy Act (NEPA), and

DOE 0 451.1A, National Environmental Policy Act Compliance Program, require that
CERCLA documents incorporate NEPA values, such as analysis of cumulative,
offsite, ecological, and socioeconomic impacts to the extent practicable, in lieu of
preparing separate NEPA documentation for CERCLA activities. The NEPA
process is intended to help Federal agencies:
* Make decisions that are based on understanding environmental consequences
+ Take actions that protect, restore, and enhance the environment.

The NEPA-related resources and values that have been considered for these
waste sites support the CERCLA and RCRA decision-making processes. For the
remedies evaluated, NEPA impacts include temporary short-term disturbance
(such as increased traffic, noise levels, and fugitive dust) of already disturbed
industrial areas of low- to marginal-habitat quality. Appropriate capping material
source areas were analyzed in DOE/EA-1403, Environmental Assessment, Use of
Existing Borrow Areas, Hanford Site, Richland, Washington. Similar temporary
impacts were identified. Long-term impacts identified for the remedies evaluated
include negative aesthetic and visual impacts, should the caps not be adequately
contoured to blend with the surrounding area. Minimal impacts are expected for
air quality and natural, cultural, and historical resources. Overall, the long-term
impacts to the public from these remedial actions would be positive (such as
socioeconomic impacts related to employment opportunities).

NEPA values encompass a
range of environ motal
concerns:
+ Transportabon kmpcts
# A quafiy
* Natral. cutural, and hisbrical

resources
# Noise, visual, and aestetic effects
+ Socioeconomic knplact
* Envrnmentalustice
* Cnultive kpacts (drect and

* Mitigbon
+ Irreversible and irelrievable

canitment of resources.
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Alternative 4, CappIng, Is the
preferred atternative for
representative site 216-B-46
Crib. The COCs Include
antimony, cadmium, cyanide,
nitrate, uranium, cobalt-60,
technetium-99, and
radium-226.

SUMMARY OF ALTERNATIVE EVALUATIONS AND
PREFERRED ALTERNATIVES

The remedial alternatives developed in the feasibility study are evaluated for
each representative site and its associated analogous waste sites). CERCLA
typically requires evaluation of a "no action" alternative as a baseline for
comparison to other alternatives.

Representative Site 216-B-46 Crib and Its Analogous Sites
The 216-B46 Crib is the representative site for the following waste sites:
* The 216-B-43 through 216-B45 Cribs and the 216-B-47 through 216-B49

Cribs (located proximal to the 216-B46 Crib and commonly referred to as
the BY Cribs)

* The 216-B-14 through 216-B-19 Cribs (located in the BC Cribs and Trenches
area south of the 200 East Area)

* The 216-B-20 through 216-B-22 Trenches (also located in the BC Cribs and
Trenches area)

* The 216-B-42 Trench
* . The 216-B-52 Trench (also located in the BC Cribs and Trenches area)
* The 216-B-51 French Drain
* The 216-BY-201 Settling Tank and 200-E-14 Siphon Tank
* The 200-E-114 Pipeline
* Unplanned Release UPR-200-E-9.

The conceptual site model for these sites is presented in Table 1, with further
information specific to each waste site provided in Appendix B, Table B-1.

Based on current conditions, the 216-B46 Crib exceeds the groundwater
protection PRGs for antimony, cadmium, cyanide, nitrate, uranium, technetium-99,
uranium-238, cobalt-60, and radium-226. The top of the contamination is about
5.5 m (18 ft) below ground surface; therefore, the 0 to 4.6 m (0 to 15-ft) zone is not
associated with human health or ecological risk. The contaminants at the base of
the crib (at 5.5 m 118 It] below ground surface) do exceed PRGs associated with a
potential intruder at 150 years.

The 216-B-46 Crib, along with the 216-B-43 through 216-B45 Cribs and the
216-B-47 through 216-B-49 Cribs, are located in proximity to the BY Tank Farm.
The 216-BY-201 Settling Tank also is located near this series of cribs. The 216--43
through 216-B-49 Cribs previously were investigated as part of the 200-BP-1
Operable Unit. The results of that investigation are reported in DOE/RL-92-70 and
are summarized in the feasibility study (DOE/RL-2003-64). Risk assessment also
was conducted for these sites and reported in the feasibility study. Similar to the
216-B-46 Crib, the contaminants associated with these cribs are located deeper than
4.6 mi (15 ft) with the exception of the 216-B-47 Crib, which has contamination in
this zone. Therefore, the human health and ecological risk PRGs are not exceeded
at any of these cribs except for the 216-B-47 Crib. All these cribs have
contamination in the vadose zone that exceeds groundwater protection PRGs. In
addition, all these cribs have concentrations at 150 years that exceed the
15 mrem/yr standard for potential intruders. Characterization work was

ar-



DO E/RL-2004-1O, DRAFPT A

performed at the 216-B-26 Trench in 2003; the information from this
characterization is included in the feasibility study, including risk assessment. The
216-B-26 Trench exceeds human health, ecological groundwater protection and
intruder PRGs. The contaminant distributions for the BY Cribs (216-B-43,216-B-44,
216-B-45,216-B47, 216-B-48, and 216-1-49), BC Cribs and Trenches (216-B-14
through 216-R-34, and 216-B-52), and 216-B-42 Trench are very similar to those of
the 216-B-46 Crib. All of these sites pose a threat to groundwater and all present a
significant risk to an intruder who would inadvertently be exposed to the
contaminated soils at depth. Some will pose human health risks from direct
exposure and ecological risk if their contamination is above 4.6 m (15 ft) below
ground surface. Table B-4 summarizes the depth of dean fill for all the 200-TW-1,
200-TW-Z and 200-PW-5 Operable Unit waste sites.

The contaminants are expected to be the same for the 216-BY-201 Settling Tank,
200-E-14 Siphon Tank, and 200-E-114 Pipeline; however, the contaminant
distribution is expected to be much less for these sites when compared to the
216-B-46 Crib. The tanks were designed to hold effluents, not to discharge them to
the ground. Existing information does not indicate leaks associated with the tanks.
The pipeline, which is 4.8 km (3 mi) long, extends from the BY Tank Farm to the
216-B-14 through 216-B-19 Cribs. This pipeline is constructed of5 cm (2-in.)
diameter steel piping and was known to leaked in two small locations. The main
risk associated with the settling and siphon tank is the sludge inside, which will be
removed as part of the remedial alternative. Based on the conceptual site model,
the groundwater protection PRGs are assumed to be met at the tanks and pipeline.
Action at these sites would include the removal of the sludge from the tanks and
partial removal of the 200-E-114 Pipeline from the BC Cribs area to Route 4 South.
The removal of the pipeline would support the remedial action in the BC Cribs and
Trenches area and would provide confirmatory sampling information for the rest of
the pipeline.

The contamination at unplanned release UPR-200-E-9 and the 216-l-51 French
Drain is expected to consist of the same contaminants as the 216-B-46 Cnb but to be
at much lower levels because only a fraction of the volume was released at these
analogous sites. Groundwater protection PROs arm assumed to be met. Human
health and ecological risk from direct exposure are assumed at these analogous
sites. Contaminants are expected to meet PRGs at 150 years.

ALTERNATIVE EVALUATioNs

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 3.

Overall Protection of Human Health and the Environment - The 216-1-46
Crib, along with the 216-R-14 through 216-B-19 Cribs, the 216-B-20 through
216-B-34 Trenches, the 216-B-43 through 216-B-45 Cribs, the 216-1-47 through
216-B-49 Cribs, the 216-B-52 Trench, the 216-BY-201 Settling Tank, and the 200-E-14
Siphon Tank obtain the most overall protection of human health and the
environment through the implementation of Alternative 4, Capping, because:

* The exposure pathway is removed through the placement of the barrier
* Infiltration is reduced, which supports the protection of groundwater under

RAO 2

Alternative 4, Capping, I the
preferred alternative for
analogous sites 216-3-43
through 216-5A5 and 216.0-47
through 216-B-49 Cribs, which
are located in proximity to the
216-BAG Crib representative
site. Th. COCa are similar to
the those of the 216-146 Crib
and include cadmium, nitrate,
nitrite, uranium, cesium-137,
strontlum-90, and technetdum-
09. Alternative 4, Capping, is
also the preferred alternative
for the 216B-SY-201 Settling
Tank. Sludge In the tank will
be removed; the tank will be
filed and capped with the BY
Cribs.

Alternative 4, Capping, Is the
preferred alternative for
analogous sites In the SC
Cribs and Trenches Area
south of the 200 East Area.
These sites include 216-8.14
through 216-1-19 Cribs, the
216-8-20 through 216-0-34
Trenches, and the 216-B-52
Trench. The COCs are
assumed to be simlar to
thos of the representative
site. Alternative 4, Capping, Is
also the preferred alternative
for the 200-E-14 Siphon Tank.
Sludge In the tank will be
removed; the tank will be
filled and capped with he BC
Cribs.

Alternative 4, Capping, Is the
preferred alternative for
analogous site 216-842
Trench. The COCs are
assmd to be similar to
those of the representative
site.

1 5



TABLE COMARISON OFALTRNATIVES FOR REPRESENTATIVE SITE 218-9-48 AND ITS ANALOGOUS SITES 216-B-14THROUGH 216-B
34, 216-B-43 THROUGH 216-B-45, 216-B-47 THROUGH 218-B-49, 2186-42, 2164-52, 216-B-S1, 216-BY-201,

200-E-14, 20-E-114, AND UPR-200-E-8
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$0
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0
0
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$0

Maintain eisting soil cover, institutional controls, monitored natural
attenuation
Removal, treatment, and disposal
Toxicity, mobility, or volume through treatment
The portion of the 200-E-114 Pipeline from the BC Cribs (216-B-14
through 216-B-19) to Route 4 South will be removed to support BC Cribs
and Trenches remedial actions and as confirmatory sampling to support
the remedy proposed for the rest of the pipeline.
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Indicates the preferred
alternative

1 Yes, meets criterion
F] No, does not meet criterion
* High: substantially satisfies
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0 Moderate: partially meets

criterion
Low: minimally satisfies criterion
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* Intrusion is reduced by the design of the barrier, which would include
intrusion protection layers

* Institutional controls provide limitations on use around the barrier
* Worker risk is reduced. Under Alternatives 3 and 5, workers would be

exposed to a dose of approximately 935 rem for excavation of the 216-B-43
through 216-B-49 Cribs. The capping alternative results in a lower dose
associated only with removal of above ground structures, such as pipes.

Alternative 3, Removal, Treatment, and DisposaL and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health,
environmental, and groundwater Impacts by removing contaminants and
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5
present unacceptable levels of worker risk associated with exposure to
contaminants and deep excavation activities for sites with high contaminant
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites
also result in large volumes of waste requiring disposal. Meeting PRGs under
Alternative 3 would require removal of soil as deep as 67 m (220 it). This type of
excavation is difficult, requires workers to be exposed to the high contaminant
concentrations as well as to risks associated with deep excavations, and has the
potential to impact neighboring facilities, such as the tank farms. This type of
excavation is expensive and creates considerable waste that requires disposal.
Alternative 5 would require removal of the most highly contaminated zones
beneath the waste sites, to depths of 7.6 m (25 ft) or more.

The 200-E-114 Pipeline, however, obtains the most overall protection of human
health and the environment through the implementation of Alternative 3, because
contaminants are removed, treated as appropriate, and disposed of at the on-site
engineered facility. Alternative 2 is protective as welL because contamination is
expected to be minimal with this waste site, which consists of a 2-inch-diameter
steel pipeline, and the existing 2 to 3 in (7- to 10-ft) soil cover and institutional
controls would prevent exposure while contaminants decay to PRG levels, assumed
to be within 150 years.

Alternative1 is not protective of any of the waste sites, because constituents
remain above the PRGs. All alternatives must provide protection to current
workers based on existing engineering and administrative controls.

Compliance with ARARs - Alternative 1 does not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternative 2 does not comply
with ARARs for any of the waste sites except the 200-E-114 Pipeline, where
groundwater protection PRGs are not expected to be exceeded and direct exposure
and environmental PRGs are expected to be attained within the 150-year
Institutional controls period. ARARs are met for Alternatives 3,4, and 5.
Alternative 3 meets the ARARs through the removal of all contaminated material.
Alternative 5 meets the ARARs through the removal of the high concentrations of
contaminants at the bottom of the waste sites and the placement of an engineered
barrier to address remaining contaminants. Alternative 4 meets the ARARs using
an engineered barrier, which eliminates the exposure pathway and limits
infiltration to protect groundwater.

Long-term Effectiveness and Permanence - Alternatives I and 2 do not
provide long-term effectiveness or permanence because contaminants are not
remediated and will remain following industrial land use through 2150. The
200-E-114 Pipeline is an exception. For the pipeline, Alternative 2 provides

Alternative 2, Maintain the
Existing Soil Cover,
Institutional Controls, and
Monitored Natural
Attenuation, ts the referred
alternative for analogous site
200-E-114 pipeline. However,
a portion of the pipeline will
be removed. If contamination
at potential leaks sites Is
Identified during confirmatory
sampling, these areas also
may be removed. The COCs
are assumed to be the same
as the representative site.

Alternative 2, Maintain the
Existing soil Cover,

I Institutional Controls, and
Monitored Natural

*Attenuation, Is the referred
afternative for analogous site
216-S-51 French Drain. The
COCa are assumed to be the
same as the representative
site but at much lower levels,
because only a small volume
was discharged to this site.

Alternative 3, Removal,
Treatment, and Disposal, Is
the preferred alternative for
analogous site UPR-200-E-9.
The COCs are assumed to be
similar to the representative
site.
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long-term effectiveness and permanence, because the contaminants are expected to
decay within 150 years. The existing soil cover and institutional controls limit
exposures while the contaminants naturally decay to PRG levels. Groundwater
protection PRGs are assumed to be met at the pipeline. A portion of the pipeline
near the BC Cribs will be removed, which will provide additional information to
confirm the conceptual model at this waste site. Alternative 3 provides the most
long-term effectiveness and permanence, because contaminants above PRGs are
removed from the site and disposed of at a suitable facility. Alternative 4 provides
long-term effectiveness and reliability by reducing exposure using an engineered
barrier while the residual risk of contaminants will decrease to acceptable levels
through natural radioactive decay. Alternative 4 reduces infiltration, which in turn
reduces mobility of the contaminants to the groundwater. Monitoring and
maintenance of the cap augment the effectiveness of Alternative 4. For sites where
transuranic constituents are at concentrations above levels of concern, the cap
design would need to reflect the longevity of these contaminants. The proposed
engineered barrier is designed to provide long-term isolation of the waste sites,
during which time the residual risks will decrease by natural radioactive decay.
Groundwater monitoring will be required to show no further degradation based on
the elevated concentrations of contaminants that pose a threat to the groundwater
(for example, technetium-99 and uranium). Alternative 5 provides long-term
effectiveness and permanence by removing the mass of higher concentration
contaminants and capping the remaining contaminants to protect groundwater.

Short-term Effectiveness - Alternative 1 would be effective for workers in the
short term, because this alternative does not involve any remedial actions.
However, for sites where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone,
human and ecological receptors may not be protected. Historical evidence
indicates that the ecological receptors have played a role in dispersing
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2
and 4 would be more effective in the short term than Alternatives 3 and 5,
predominantly because of their lower risk to remediation workers. Alternatives 3
and 5 involve excavating contaminated soil and debris, resulting in significant
short-term worker impacts during excavation, loadin, transportation, and disposal
of the materials because of the high concentrations associated with most of these
waste sites. Risks to workers from potential exposure to contaminated soil and
fugitive dust would be similar for Alternatives 3 and 5, in that both subject the
workers to the highly contaminated areas at the bottom of the waste sites.
Alternative 3 would present the greatest short-term risk to workers associated with
both the contamination and the excavation activities as deep as 86.9 m (285 ft).
Short-term impacts to vegetation and wildlife are considered minimal for
Alternative 2 because the waste sites would not be disturbed and the existing soil
cover provides protection. Short-term impacts to vegetation and wildlife would be
minimal to moderate for Alternative 4, because the waste site and the borrow sites
used to obtain capping materials would be disturbed. The waste sites have either
limited habitat associated with highly disturbed gravel surfaces, or monoculture
habitats of planted wheatgrass. These latter habitats have shown some real
diversity in recent studies on similar sites, such as the Gable Mountain Pond. The
short-term impacts to vegetation and wildlife could be potentially high for
Alternatives 3 and 5 because of the large volumes of borrow material needed to
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backfill the excavations and the timeframes needed to implement these alternatives.
The short-term impacts to vegetation and wildlife could be minimal to moderate
for Alternative 1, depending on the depth to the top of the contamination.

Reduction of Toxicity, Mobility, or Volume Thwugh Treatment - Treatment
is included as an element of Alternative 3, but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be
realized except for natural attenuation. All of the alternatives incorporate natural
attenuation in the form of radiological decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 and 5 provide an additional perceived
reduction because these alternatives include a physical action that places the
contaminants in a more managed environment, thereby reducing the forces (e.g.,
infiltration) that drive the contaminants toward groundwater.

Implementability - Alternative 1 would be easily implemented because no
action is performed. Alternative 2 is currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are either posted with
signs and/or fenced. Access to the waste sites also is controlled through Hanford
Site access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 4 is considered easily implementable. Capping is a
well-known and commonly used remedy for waste sites around the world. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been approved and implemented at other western arid sites. These barriers are
easy to construct and maintain. Alternative 3 is considered very complicated to
implement because of high contamination and the depths of excavation that would
be required. The high contamination levels in the soil at the bottom of some waste
sites would result in dose levels as high as 935 rem 2 to workers and would require
special techniques and protections to reduce these levels to an acceptable range.
Alternative 3 would require significant downblending of removed soil with less
contaminated soil to meet health and safety requirements and to meet waste
acceptanc criteria. This requires a large volume of material to backfill and
generates 5 to 10 times as much waste. Approximately 5.7 m3 (7.4 million yd) of
waste would be generated to meet the PRGs. This exceeds the current capacity of
ERDF. In addition, excavation to depths required to meet PRGs would result in
interferences with the existing cap on the 216-B-57 Crib, underground piping, and
utilities. Excavation is not practicable or cost effective at these depths, especially in
light of the contamination levels. The excavation component of Alternative 5 is
similar to Alternative 3 and is considered very difficult and hazardous to
implement.

Cost - Capital costs and operating and maintenance costs are provided in
Table 3. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 3 associated with Alternative 3 for the 216-B-46 Crib include full
excavation of the contaminated material. The costs associated with Alternative 4
are for an engineered barrier that provides intrusion protection for potential
inadvertent intruders. The costs associated with Alternative 5 include excavation

2 Based on removal and disposa of containaion at the 216-8-43 through 216-8-49 CrIbs to meet
PRGs. Other analogous waste sites we assumed to have high dose raes similar to the representative
site 216-B46 Crib, Included In this dose estimate.
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Alternative 4, Capping, Is the
preferred alternative for
representative site 216-T-26
Crib. The COCs include
cyanide, nitrate, nitrite,
uranium, technetum-99, and
plutonium-239.

Alternative 4, Capping, Is the
preferred alternative for
analogous site 216-T-18 Crib.
The COCs are assumed to be
generally similar to the
representative site; however,
the 216-T-18 Crib received
1,8009 of plutonium, much
more than the 210-T-26 Crib.

of contaminated soils to a depth of 7.6 m (25 ft) or more, followed by an engineered
barrier.

PREFERRED ALTERNATIVES

* The preferred alternative for 216-B-46 Crib, the 216-B-14 through 216-B-19
Cribs, the 216-B-20 through 216-B-34 Trenches, 216-B-43 through 216-B-45
Cribs, the 216-B-47 through 216-B-49 Cribs, and the 216-B52 Trench is
Alternative 4, Capping. This alternative is the most protective of human health
the environment, the groundwater, and workers.

+ The preferred alternative for the 216-BY-201 Settling Tank is Alternative 4,
Capping because of its proximity to the BY Cribs (216-B43 through 216-B-49).
The preferred alternative for the 200-E-14 Siphon Tank is also Alternative 4,
Capping, because of its proximity to the BC Cribs (216-B-14 through 216-B-19
Cribs). Sludge removal is assumed for both tanks.

* The preferred alternative for the 200-E-114 Pipeline and the 216-B-S1 French
Drain is Alternative Z Maintain Existing Soil Cover, Institutional Controls, and
Monitored Natural Attenuation, because this alternative provides
protectiveness for the minor contamination assumed for this waste site. A
portion of the pipeline from the BC Cribs to Route 4 South will, however, be
removed through Alternative 3, Removal, Treatment, and Disposal, to facilitate
remedial actions in the BC Cribs and Trenches area and to provide additional
data to support the conceptual model for this waste site.

+ The preferred alternative for UPR-200-E-9 is Alternative 3, Removal, Treatment,
and Disposal, because this alternative is most protective of human health and
the environment at these waste sites and is easily implementable with
acceptable worker risk.

The agencies believe that the preferred alternatives are protective of human health
and the environment, comply with ARARs, use permanent solutions, protect
workers, and are cost effective.

Representative Site 216-T-26 Crib and Its Analogous Waste Site
The 216-T-26 Crib is the representative site for the 216-T-18 Crib. The

conceptual site model for these sites Is presented in Table 1, with further
information provided in Appendix B, Table B-1.

Based on current conditions, the 216-T-26 Crib exceeds the groundwater
protection PRGs for cyanide, nitrate, nitrite, uranium, technetium-99,
uranium-233/234/238, and plutonium-239. Elevated concentrations are found
throughout the soil column to nearly 60 m (200 ft) below ground surface.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 4.

Overall Protection of Human Health and the Environment - The 216-T-26 and
216-T-18 Cribs obtain the most overall protection of human health and the.
environment through the implementation of Alternative 4, Capping, because:

* The exposure pathway is removed through the placement of the barrier
* Infiltration is reduced, which supports the protection of groundwater under

RAO2



TABLE 4, COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-T-26 AND ANALOGOUS SITE 216-T-18
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Indicates the preferred
alternative

ID Yes, meets criterion
[7] No, does not meet criterion

* High: best satisfies criterion
Moderate: partially meets
criterion

0 Low: least satisfies criterion
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a.
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* Intrusion is reduced by the design of the barrier, which would include
intrusion protection layers

" Institutional controls provide limitations on use around the barrier
* Worker risk is reduced, because the workers would not be exposed to deep

excavations. The worker dose is approximately 0.54 rem associated with the
excavation alternatives (Alternatives 3 and 5).

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health and
environmental impacts by removing contaminants and disposing of them in an
onsite engineered facility. Alternative 5 provides for protection of remaining
contaminants after excavation by use of an engineered barrier. Both alternatives
result in significant risk to workers because of the high concentrations of
contaminants.

Alternatives 1 and 2 are not protective, as constituents remain above the PRGs.
All alternatives must provide protection to current workers based on existing
engineering and administrative controls.

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternatives 3,4, and 5 meet
ARARs for both waste sites. Alternative 3 meets ARARs through the removal of
the contaminated material to meet PRGs. Alternative 4 meets the ARARs by using
an engineered barrier that eliminates the exposure pathway to humans and
ecological receptors and limits infiltration, thereby providing groundwater
protection. Alternative 5 meets ARARs by removing a portion of the contamination
to meet PRGs associated with risks to humans and ecological receptors from direct
exposure and intrusion and by capping remaining contaminants to meet ARARs
associated with groundwater protection.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain following industrial land use through 2150.

Alternative 3 is the most reliable and permanent for the 216-T-26 and 216-T-18
Cribs, because contaminants will be removed above the PRGs, based on the
conceptual site model. Alternative 4 provides reliability by reducing exposure
using an engineered barrier and incorporating intrusion barriers to limit access by
the receptors during the time necessary for the residual risk of contaminants to
decrease to acceptable levels through natural radioactive decay (330 years).
Groundwater monitoring will be required to show no further degradation based on
the elevated concentrations of contaminants that could impact groundwater.

Short-term Effectiveness - Alternative 1 would be effective for worker
protection in the short term, because this alternative does not involve any remedial
actions. Because contaminants are located deeper than 4.6 m (15 ft), short-term
risks to the environment are not expected at these sites. Alternatives 2 and 4 would
be more effective in the short term than Alternative 3, predominantly because of
their lower risk to remediation workers. Alternative 3 will involve excavating
contaminated soil and debris, which would create a potential for short-term worker
impacts during excavation and transportation of the materials. Risks to workers
from potential exposure to contaminated soil and fugitive dust would be greater
with Alternative 3 than with Alternative 4. Short-term impacts to vegetation and
wildlife are minimal for Alternatives 1 and Z minimal to moderate for Alternative 4
because of impacts to borrow areas, and moderate to high for Alternatives 3 and 5
because of impacts to borrow areas and the large areas that would be disturbed to
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reach the required excavation depths. These two sites are currently covered by
gravel.

Reduction of Toxicity, Mobility, orVolume Thmugh Treatment - Treatment
is included in Alternatives 3 and 5 but is not anticipated because the constituents
are expected to meet the disposal facility waste acceptance criteria. As such,
reduction in toxcity, mobility, or volume of the contaminants will not be realized.
All the alternatives incorporate natural attenuation in the form of radiological
decay, which ultimately results in reduced toxicity and volume. Alternative 3
provides an additional perceived reduction because this alternative includes a
physical action that places the contaminants in a more managed environment,
thereby reducing the forces (e.g., infiltration) that drive the contaminants toward
groundwater. The 216-T-18 Crib has been identified as having received a volume
of plutonium sufficient to exceed a concentration of 100 nCl/g. Confirmatory
sampling will likely be required to test the validity of this assumption. If these
concentrations are present at this crib, disposal options would change from ERDF
to the Waste Isolation Pilot Project under Alternatives 3 and 5. Treatment would be
conducted as required to meet waste disposal criteria. Based on existing
information from the 216-B-7A Crib, which received significantly more plutonium
that the 216-T-18 Crib (4,300 grams for 216-B-7A Crib as opposed to 1,800 grams
for 216-T-18 Crib), these concentrations of plutonium and other transuranic
constituents are not anticipated (see DOE/RL-2002-42 for details on the 216-B-7A
Crib sampling).

Implementability - Alternative 1 would be easily implemented, because no
action is performed. Alternative 2 is currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are posted with signs
and/or fenced. Access to the waste sites also is controlled through Hanford Site
access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 3 is considered very complicated to implement because
of the depths (61 m [200 ft]) of excavation that would be required. Alternative 3
would require significant downblending of removed soil with less contaminated
soil to meet health and safety requirements and to meet waste acceptance criteria.
This requires a large volume of material to backfill and generates 5 to 10 times as
much waste as a normal excavation. Approximately 9,280 m3 (12,000 yd3) of waste
would be generated to meet the PRGs In addition, excavation to depths required to
meet PRGs would result in interferences with neighboring facilities, such as other
waste sites (216-T-27 and 216-T-28 Cribs). Excavation is not practicable or cost
effective at these depths, especially in light of the contamination levels. The
excavation component of Alternative 5 is similar to Alternative 3 and is considered
very difficult and hazardous to implement. Alternative 4 is easily implemented. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been regulatory approved and implemented at other western arid sites and are easy
to construction and maintain.

Cost - Capital costs and operating and maintenance costs are provided in
Table 4. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 4 that are associated with Alternative 3 for the 216-T-26 Crib include
full excavation of the contaminated material to meet PRCs. The costs In Table 4
that are associated with Alternative 4 are for an engineered barrier that provides
intrusion protection for potential inadvertent intruders. The costs in Table 4 that

~~1..~>
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Alternative 2, Maintain
Existing Soil Cover,
Institutional Controls, and
Monitored Natural
Attenuation, Is the preferred
alternative for representative
site 216-B-5 Injection/tReversa
Well. The COCa Include
cesum-137, stmntlum-O,
americium-241, and
plutonium-239t240.

Alternative 2, Maintain
Existing Soil Cover,
Institutional Controls, and
Monitored Natural
Attenuation, Is the preferred
alternative for analogous
waste site 215-T-3
InjectionlReverse Well. The
COCa are assumed to be
similar to those of the
representative site.

are associated with Alternative 5 include excavation of contaminated soils to a
depth of 12.2 m (40 It ) followed by construction of an engineered barrier to protect
remaining contaminants in the deeper vadose zone.

PREFERRED ALTERNATIVES

+ The preferred alternative for the 216-T-26 and 216-T-18 Cribs is Alternative 4,
Capping. This alternative is protective of the groundwater, is protective of the
workers, is easily implementable, and is cost effective

The agencies believe that the preferred alternative is protective of human health
and the environment, complies with ARARs, uses permanent solutions, and is cost
effective.

Representative Waste Site 216-B-5 Injection/Reverse Well and Its
Analogous Waste Site

The 216-B-5 Injection/Reverse Well is the representative site for the 216-T-3
Injection/Reverse Well. The conceptual site model for these sites is presented in
Table 1, with further information specific to each waste site provided in
Appendix B, Table B-2

Contaminants disposed of to the 216-B-5 Injection/Reverse Well were injected
near the water table from 75 to 86.6 m (243 to 284 ft) below ground surface.
Contaminants identifed in the vadose zone above the water table and in the
groundwater include strontium-90, cesium-137, ameridum-241, and plutonium-
239/240. Because the contaminants are located deep in the vadose zone, direct
exposure risk to human and ecological receptors at the surface is not a concern.
Protection of groundwater is the main concern; however, the contamination is
already in the groundwater. Current data indicate that the contaminants in the
vadose are not continuing to impact the groundwater. For example, the
concentrations in the groundwater are generally decreasing. Geophysical logging
results of wells in the vicinity of the 216-B-5 Injection/Reverse Well do not indicate
that contaminants are moving to the water table. The contaminants associated with
the reverse well generally are not mobile in the environment. Two of the main
contaminants, strontium-90 and cesium-137, have relatively short half-lives, and
concentrations will reduce significantly through time. Other technologies for
addressing deep contamination include deep soil mixing, grout injection, and soil
flushing. Each of these technologies was evaluated in the feasibility study. They
were subsequently screened out based on effectiveness, implementability, and cost.

The 216-T-3 Injection/Reverse Well is expected to have a contaminant
distribution similar to the that of 216-B-S Reverse Well, but with contaminants
located higher in the vadose zone. The waste was discharged at the 216-T-3
Reverse Well between 32 and 62.2 m (105 and 204 ft) below ground surface,
approximately 5.5 m (18 ft) above the water table.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 5.

Overall Protection of Human Health and the Environment -The 216-B-5 and
216-T-3 Injection/Reverse Wells obtain the most overall protection of human health
and the environment through the implementation of Alternative 3, Removal,
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Overall Protection NA
Compliance with Laws L NA
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Short-term effectiveness K) > K NA
Reduction in TMVd C C < C NA
implementability 4 > C NA
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NA
Compliance with Laws V NA
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Long-term effectiveness 
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Implementability 
NA

Cost (in thousands)
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a. Maintain existing soil cover. institutional controls, monitored natural attenuation Id----
b. Removal, treatment, and disposal mndicates the preferred alternative
C. ARAR waiver required Yes, meets criterion
d. Toxicity, mobility, or volume through treatment 0 No, does not meet criterion
a. Includes decommissioning of reverse well except for no action. * High: substantially satisfies criterion

c$ Moderate: partially satisfies criterion
> Low: minimally satisfies criterion
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Treatment, and Disposal, because soils contaminated above PRGs would be
removed. Contaminants in the groundwater would not be addressed by this
action, but will be addressed by the 200-BP-5 Groundwater Operable Unit

Alternative 1 is not protective, because constituents remain above the PRGs and
no monitoring would be performed to track contaminant movement or attenuation.
Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and Monitored
Natural Attenuation provides overall protectiveness to the reverse wells by limiting
exposure through institutional controls and by monitoring contaminant movement
Alternative 2 includes the decommissioning of the reverse wells to WAC 173-160,
"Minimum Standards for Construction and Maintenance of Wells." Other wells in
the area that are not needed to support monitoring also would be decommissioned,
to eliminate pathways for infiltration through the contaminated vadose zone.
Alternative 4 is not protective because the contaminants are already at the water
table. Alternative 3 is protective of further degradation of the groundwater by
removal of the contaminants in the vadose zone to meet PRGs. Alternative 5 is not
applicable to these waste sites, because the contamination is only found deep in the
vadose zone.

Compliance with ARARs - Alternative I does not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternative 2 does not comply
with ARARs for the groundwater; therefore, an ARAR waiver would be required.
Treatability testing in the 1990s at the 216-B-5 Injection/Reverse Well showed that
pump-and-treat technologies were not effective for the contaminants in the
groundwater. With the ARAR waiver, Alternative 2 meets the ARARs through the
implementation of institutional controls and monitoring. Similarly, Alternatives 3
and 4 would also require ARAR waivers for the groundwater. Alternative 5 Is not
applicable to these waste sites.

Long-term Effectiveness and Permanence - Alternative 1 does not provide
long-term effectiveness or permanence, because contaminants are not remediated
and will remain at the waste sites without monitoring or institutional controls. For
the 216-B-5 and 216-T-3 Injection/Reverse Wells, Alternative 2 provides long-term
effectiveness and permanence associated with the institutional controls and
monitoring. Alternative 3 is the most effective and permanent for protecting the
groundwater from the remaining contaminants in the soil column, because the
contamination would be removed to meet PRGs; however, this alternative is not
considered practicable for contaminants at these depths. Alternative 4 would not
provide significant effectiveness or permanence because the contaminants are
already at the water table. Alternative 5 is not applicable to these waste sites.

Short-term Effectiveness - Alternative 1 would be effective in the short term,
because this alternative does not involve any remedial actions, and the
groundwater is not currently used. Alternatives 2 and 4 would be more effective in
the short term than Alternative 3, because of their lower risk to remediation
workers. Alternative 3 involves excavating contaminated soil and debris, creating a
potential for short-term worker impacts during excavation and transportation of
the materials. Risks to workers from potential exposure to contaminated soil and
fugitive dust would be greater with Alternative 3 than with Alternative 4. Short-
term impacts to vegetation and wildlife are minimal for Alternatives 1, 2, and 4,
because the contamination is well below the access depth for these receptors.
Alternative 3 could significantly impact vegetation and wildlife associated with a
large excavation area, a large staging area, and borrow areas for backfill.
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Reduction of Toxicity, Mobility, or Volume Through Treatment -Treatment is
an element of Alternative 3 but is not anticipated, because constituents are expected
to meet the disposal facility waste acceptance criteria. As such, reduction in
toxicity, mobility, or volume of the contaminants will not be realized. All the
alternatives incorporate natural attenuation in the form of radiological decay,
which ultimately results in reduced toxicity and volume. Alternative 3 provides an
additional perceived reduction, because this alternative includes a physical action
that places the contaminants in a more managed environment, thereby reducing the
forces (e.g., infiltration) that drive the contaminants toward groundwater.

Implementability - Alternative 1 would be easily implemented because no
action is performed. Alternative 2 is currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are posted with signs
and/or fenced. Access to the waste sites also is controlled through Hanford Site
access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes Is easily
implementable. Alternative 3 is considered very complicated to implement because
of the depths of excavation that would be required. Worker hazards are increased
as the depth of excavation increases. To reach 67 m (220 ft) below ground surface,
an area of approximately 71,160 m2 (765,630 ft) would be disturbed. Excavation is
not practicable or cost effective at these depths. Alternative 4 is easily
implemented, but not effective. Alternative 5 is not applicable to these waste sites.

Cost - Capital costs and operating and maintenance costs are provided in
Table 5. The listed present worth is based on a discount rate of 32 percent. The
costs in Table 5 that are associated with Alternative 3 for the 216-B-5
Injection/Reverse Well include full excavation of the contaminated material in the
vadcse zone. The costs In Table 5 that are associated with Alternative 4 are for an
engineered barrier that provides infiltration protection.

PREFERRED ALTERNATiVES

+ The preferred alternative for the 216-B-5 and 216-T-3 Injection/Reverse Wells is
Alternative Z Maintain Existing Soil Cover, Institutional Controls, and
Monitored Natural Attenuation. This alternative is the most implementable for
the deep contamination found at these sites and provides protection through
groundwater monitoring.

The agencies believe that the preferred alternative is protective of human health
and the environment, complies with ARARs through the use of an ARAR waiver,
and is cost effective.

Representative Site 216-B-7A Crib and Its Analogous Waste
Sites Alternative 4, Capping, Is the

preferred alternative for
The 216-B-7A Crib is the representative site for the following waste sites: representative site 216-1.-7A
" The 216-B-7B, 216-B-, 216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs Crtb. The COCa include
* The 216-T-5 Trench cyanide, fluoride, nitrate,
" The 200-E-45 Sampling Shaft ceelum-3S, strontium-BC, and
" The 241-B-361 and 241-T-361 Settling Tanks
* Unplanned Release UPR-200-E-7.

tt. a'
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Alternative 4, Capping, Is the
preferred alternative for
analogous waste sites 21-B-
78 Crib, 216-B-8 Crib, 216-8-6
Crib, 216-B-0 Crib, 216-T-5
Trench, 216-T-7 Crib, 216-T-32
Crib, and 200-E-45 Sampling
Shaft The COCs are assumed
to be similar to the
representative site, only some
may not have transuranle
constituents exceeding 100
nCl/g.

Alternative 3, Removal,
Treatment, and Disposal, Is
the preferred alternative for
analogous waste site UPR-
200-E-7. The COCs are
assumed to be similar to the
representative site.

Alternative 2, Maintain
Existing Soil Cover,
Institutional Controls, and
Monitored Natural
Attenuation, Is the preferred
alternative for analogous
waste sites 241-8-361 Settling
Tank and 241-T-361 Settling
Tank. Sludge removal Is
assumed for the tanks. The
COCa are assumed to be
similar to the representative
site; however, risks are
assumed to be associated
with the sludge.

The conceptual site model for these sites is presented in Table 1, with further
information specific to each waste site provided in Appendix B, Table B-.

Based on current conditions, the 216-B-7A Crib exceeds the groundwater
protection PRGs for cyanide, fluoride, nitrate, technetium-99, uranium, and
strontium-90. The top of the contamination is about 5.5 n (18 ft) below ground
surface; therefore, the 0 to 4.6 m (0 to 15-ft) zone is not associated with human
health or ecological risk. The contaminants at the base of the crib (at 18 ft below
ground surface) would exceed PRGs associated with a potential intruder at 150
years. The 216-B-7A Crib, along with the 216-B-7B Crib, is located in close
proximity to and just north of the 241-B Tank Farm. The 216-B-8 Crib and the
200-E-45 Sampling Shaft are located to the north of the 216-B-7A Crib. The 216-T-6
Crib is located next to the 241-B-361 Settling Tank. The 216-B-9 Crib is located
north of the 216-B-5 Injection/Reverse Well. The 216-T-5 Trench and the 216-T-7
and 216-T-32 Cribs are located to the west of the T Tank Farm. Remedial
investigation activities and results for the 216-B-7A Crib are reported in
DOE/RL-2002-42. The crib had concentrations of plutonium-239/240 at 5.8 m
(19 ft) below ground surface of 153,000 pCi/g. Two of the waste sites analogous to
the 216-B-7A Crib may have elevated levels of plutonium and/or other transuranic
constituents. This material was disposed of before 1970. The 216-B-7B, 216-B-S,
216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs and the 216-T-5 Trench are assumed to
have contamination in the vadose zone that exceeds groundwater protection PRGs.
In addition, these waste sites are assumed to have concentrations at 150 years that
exceed the 15 mrem/year standard for potential intruders. Some will also pose
human health risks from direct exposure and ecological risk if their contamination
is above 4.6 m (15 ft) below ground surface. Table B-4 summarizes the depth of
dean fill for all the 200-'W-1, 20-TW-2, and 200-PW-5 Operable Unit waste sites.
The 200-1145 Sampling Shaft is associated with the 216-B-8 Crib. The shaft was
used to sample the contamination levels in the 216-B-8 Crib and later, to test
contaminated pumps. Contaminants are expected to be similar to those for the
216-B-7A Crib, but may not necessarily pose a risk to groundwater. The shaft is
located next to the 216-B-8 Crib and will be addressed as part of the crib.

The contaminants are expected to be the same for the 241-B-361 and 241-T-361
Settling Tanks; however, the contaminant distribution is expected to be much less
for these sites when compared to the 216-B-7A Crib. The tanks were designed to
hold effluents, not to discharge them to the ground. Existing information does not
indicate leaks associated with the tanks. The main risk associated with the settling
tanks is the sludge inside, which will be removed as part of the remedial
alternative. Based on the conceptual site model, the groundwater protection PRGs
are assumed to be met at the settling tanks. As previously discussed, 174,129 liters
(46,000 gallons) of sludge remain within the settling tanks.

The contamination at unplanned release UPR-200-E-7 is expected to consist of
the same contaminants as at the 216-B-7A Crib, but much lower levels are expected
because only a fraction of the volume was released at the unplanned release site.
Groundwater protection PRGs are assumed to be met. Human health and
ecological risk from direct exposure are assumed at this site. Contaminants are
expected to meet PRGs within 150 years at the unplanned release.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 6.
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Overall Protection of Human Health and the Environment - The 216-B-7A
Crib, along with the 216-B-7B, 216-B-8, 216-B-9, 216-T-6, 216-T-7, and 216-T-32
Cribs; the 216-T-5 Trench and the 20X-E-45 Sampling Shaft obtain the most overall
protection of human health and the environment through the implementation of
Alternative 4, Capping, because:

" The exposure pathway is removed through the placement of the barrier
* Infiltration is reduced, which supports the protection of groundwater under

RAO 2
* Intrusion is reduced by the design of the barrier, which would include

intrusion protection layers
* Institutional controls provide limitations on use around the barrier
* Worker risk is reduced, because the workers would not be exposed to the

high doses. The approximate worker dose associated with the excavation
alternatives is 6 rem.

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health,
environmentaL and groundwater impacts by removing contaminants and
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5
present unacceptable levels of worker risk associated with exposure to
contaminants and deep excavation activities for sites with high contaminant
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites
also results in large volumes of waste requiring disposal. To remove all
contaminants above PRGs under Alternative 3 would require removal as deep as
67.7m (222 it). This type of excavation is difficult, requires workers to be exposed
to the high contaminant concentrations as well as the risks associated with deep
excavations, and would impact neighboring facilities such as the B Tank Farm.
This type of excavation is expensive and creates considerable waste that requires
disposal. Alternative 5 would require removal of the most highly contaminated
zones beneath the waste sites, as deep as 8.5 m (28 1t).

Unplanned release UPR-200-E-7 obtains the most overall protection of human
health and the environment through the implementation of Alternative 3.
Contaminants are removed, treated as appropriate, and disposed of at the on-site
engineered facility.

Alternative 2 generally is not protective, because contaminants at the cribs, the
trench, and the sampling shaft pose a threat to groundwater and to potential
intruders that Alternative 2 would not address. However, for sites with less
contamination, such as the 241-B-361 and 241-T-261 Settling Tanks, Alternative 2
would be protective because the sludge would be removed from the tanks and
remaining contaminants are expected to reach PRGs within 150 years.
Alternative 2 is not considered protective at UPR-200-E-7 because contaminants are
located near the surface, potentially posing an ecological and/or human health risk.

Alternative 1 is not protective of any of the waste sites, because constituents
remain above the PR~s. All alternatives must provide protection to current
workers based on existing engineering and administrative controls.

Compliance with ARARs - Alternative I does not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternative 2 does not comply
with ARARs for any of the waste sites except the 241-B-361 and 241-T-361 Settling
Tanks, where groundwater protection PRGs are not expected to be exceeded and
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direct exposure and environmental PRGs are expected to be attained within the
150-year institutional controls period. ARARs are met for Alternatives 3,4, and 5.
Alternative 3 meets the ARARs through the removal of all contaminated material.
Alternative 5 meets the ARARs through the removal of the high concentrations of
contaminants at the bottom of the waste sites and the placement of an engineered
barrier to address remaining contaminants. Alternative 4 meets the ARARs using
an engineered barrier, which eliminates the exposure pathway and limits
infiltration to protect groundwater.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain after the 150-year institutional controls period,
assumed through 2150, with the exception of the 241-B-361 and 241-T-361 Settling
Tanks. The existing soil cover and institutional controls limit exposures while the
contaminants naturally decay to PRG levels. Groundwater protection PRGs are
assumed to be met at the pipeline. Alternative 3 provides the most long-term
effectiveness and permanence because contaminants above PRGs are removed from
the site and disposed of at a suitable facility. Alternative 4 provides long-term
effectiveness and reliability by reducing exposure using an engineered barrier.
During that time, the residual risk of contaminants will decrease to acceptable
levels through natural radioactive decay. Alternative 4 reduces infiltration, which
in turn reduces mobility of the contaminants to the groundwater. Monitoring and
maintenance of the cap augment the effectiveness of Alternative 4. For sites where
transuranic constituents are at concentrations above levels of concern, the cap
design would need to reflect the longevity of these contaminants. The proposed
engineered barrier is designed to provide long-term isolation of the waste sites,
during which time the residual risks will decrease by natural radioactive decay.
Groundwater monitoring will be required to show no further degradation based on
the elevated chemical and radionuclide concentrations that pose a threat to
groundwater. Alternative 5 provides long-term effectiveness and permanence by
removing the mass of higher concentration contaminants and capping the
remaining contaminants to protect groundwater.

Short-term Effectiveness - Alternative 1 would be effective for workers in the
short term, because this alternative does not involve any remedial actions.
However, for sites where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone,
human and ecological receptors may not be protected. Historical evidence
indicates that the ecological receptors have played a role in dispersing
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2
and 4 would be more effective in the short term than Alternatives 3 and 5.
Alternatives 2 and 4 have much lower risk to remediation workers than
Alternatives 3 and 5. Alternatives 3 and 5 involve excavating contaminated soil
and debris, which would result in significant short-term worker impacts during
excavation, loading, transportation, and disposal of the materials because of the
high concentrations associated with most of these waste sites. Risks to workers
from potential exposure to contaminated soil and fugitive dust would be similar for
Alternatives 3 and 5, because both subject the workers to the highly contaminated
areas at the bottom of the waste sites. Alternative 3 would present the greatest
short-term risk to workers associated with both the contamination and the
excavation activities to depths up to 67.7 m (222 ft). Short-term impacts to

31
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vegetation and wildlife are considered minimal for Alternative 2, because the waste
sites would not be disturbed and the existing soil cover provides protection.
Short-term impacts to vegetation and wildlife would be minimal to moderate for
Alternative 4, because the waste site and the borrow sites used to obtain capping
materials would be disturbed. The waste sites have either limited habitat
associated with highly disturbed gravel surfaces or monoculture habitats of planted
wheatgrass. These latter habitats have shown some real diversity in recent studies
on similar sites, such as the Gable Mountain Pond. The short-term impacts to
vegetation and wildlife could be potentially high for Alternatives 3 and 5 because
of the large volumes of borrow material needed to backfill the excavations and the
timeframes needed to implement these alternatives. The short-term impacts to
vegetation and wildlife could be minimal to moderate for Alternative 1, depending
on the depth to the top of the contamination.

Reduction of Toxicity, Mobility, orVolume Through Treatment -Treatment
is included as an element of Alternatives 3 and 5 but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be
realized except by natural attenuation. An exception would be transuranic
constituents at levels exceeding 100 nanocuries per gram, which might require
treatment to meet waste acceptance criteria if excavated. All of the alternatives
incorporate natural attenuation in the form of radiological decay, which ultimately
results in reduced toxicity and volume. Alternatives 3 and 5 provide an additional
perceived reduction, because they indude a physical action that places the
contaminants in a more managed environment, which conceivably reduces the
forces (e.g., infiltration) that drive the contaminants toward groundwater.

Implementability - Alternative 1 would be easily implemented because no
action is performed. Alternative 2 is currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are posted with signs
and/or fenced. Access to the waste sites also is controlled through Hanford Site
access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 4 is considered easily implementable. Capping is a
well-known and commonly used remedy for waste sites around the world. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been approved and implemented at other western arid sites. These barriers are
easy to construct and maintain. Alternative 3 is considered very complicated to
implement because of high contamination and the depths of excavation that would
be required. The potential presence of transuranic constituents at some of the sites
increases the risk to workers because of airborne contaminant concerns. The high
contamination levels in the soil at the bottom of some waste sites would result in
dose levels as high as 6 rem to workers and would require special techniques and
protections to reduce these levels to an acceptable range. Alternative 3 would
require significant downblending of removed soil with less-contaminated soil to
meet health and safety requirements and to meet waste acceptance criteria. This
alternative requires a large volume of material to backfill the excavation and
generates 5 to 10 times as much waste as a normal excavation. Approximately
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63,710 m3 (83,280 yd3) of waste would be disposed of at ERDF. In addition,
excavation to depths required to meet PRGs would result in interferences with
neighboring facilities, such as the B Tank Farms, underground piping, buildings,
and utilities. Excavation is not practicable or cost effective at these depths,
especially in light of the contamination levels. The excavation component of
Alternative 5 is similar to that of Alternative 3 and is considered very difficult and
hazardous to implement.

Cost - Capital costs and operating and maintenance costs are provided in
Table 6. The listed present worth is based on a discount rate of 32 percent. The
costs in Table 6 that are associated with Alternative 3 for the 216-B-7A Crib include
full excavation of the contaminated material to meet PRGs. The costs in Table 6
that are associated with Alternative 4 are for an engineered barrier that provides
intrusion protection for potential inadvertent intruders. The costs in Table 6 that
are associated with Alternative 5 include excavation of contaminated soils to a
depth of 8.5 m (28 ft), followed by construction of an engineered barrier designed to
limit infiltration.

PREFERRED ALTERNATIVES

* The preferred alternative for 216-B-7A, 216-B-7B, 216-B-8, 216-8-9, 216-T-6,
216-T-7, and 216-T-32 Cribs; the 216-T-5 Trench, and the 200-E-45 Sampling
Shaft is Alternative 4, Capping. This alternative is most protective of human
health, the environment, the groundwater, and the workers.

* The preferred alternative for the 241-B-361 and 241-T-361 Settling Tanks is
Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and
Monitored Natural Attenuation. This alternative provides protectiveness for
the minor contamination assumed for this waste site after removal of the
sludge.

+ The preferred alternative for UPR-200-E-7 is Alternative 3, Removal, Treatment,
and Disposal. This alternative is most protective of human health and the
environment, is implementable, and is protective of workers.

The agencies believe that the preferred alternatives are protective of human health
and the environment, comply with ARARs, use permanent solutions, protect
workers, and are cost effective.

Representative Site 216-B-38 Trench and Its Analogous Waste
Sites

The 216-B-38 Trench is the representative site for the following waste sites: Areftiaternating, f ti
" The 216-B-35 through 216-B-37 Trenches and the 216-B-39 through 216-B41 representative site 216-8-38

Trenches Trench. The CoCa Include
* The 216-T-14 through 216-T-17 Trenches nitrate, nitrite, uranium,

* The 216-T-21 through 216-T-25 Trenches. cum-37, strontium-I, and

The conceptual site model for these sites is presented in Table 1, with further
information specific to each waste site provided in Appendix B, Table B-2.

Based on current conditions, the 216-B-38 Trench exceeds the groundwater
protection PRGs for nitrate, nitrite, uranium, technetium-99, and uranium-
233/234/238. The top of the contamination is 4.3 in (14 ft) below ground surface;
therefore, the 0 to 4.6 m (0 to 15-ft) zone is associated with potential human health
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Alternative 4, Capping, Is the
preferred alternative for
analogous sites 216-B-35
through 216-B47 and 216-B49
through 216-0-41 Trenches,
which are located In proimity
to the 216-33 Trench
representative site. The COCs
are assumed to be similar to
those of the representative
waste site.

Alternative 4, Capping, Is the
preferred alternative for
analogous sites 216-T-14
through 216-T-17 and 216-T-21
through 216-T-25 Trenches,
which received a similar
waste stream to that of the
216-BS Trench
representative site. The COCs
are assumed to be similar to
those of the representative
waste site.

risk from cesium-137 and ecological risk from cesium-137 and strontium-90. The
contaminants at the base of the crib (at 14 ft below ground surface) would exceed
PRGs associated with a potential intruder at 150 years. The 216-B-35 through
216-B41 Trenches are located in proximity to and west of the 241-BX Tank Farm.
The 216-T-14 through 216-T-17 Trenches are located to the northeast of the T Tank
Farm. The 216-T-21 through 216-T-25 Trenches are located to the west of the TX
Tank Farm (see Figures 1 through 6 at the end of the Proposed Plan). All of the
waste sites analogous to the 216-B-38 Trench are assumed to pose a threat to
groundwater and to present a significant risk to an intruder, who would
inadvertently be exposed to the contaminated soils at depth. Some will pose
human health risks from direct exposure and ecological risk if their contamination
is located above 4.6 m (15 ft) below ground surface. Table B-4 summarizes the
depth of dean fill for all the 200-IW-1, 200-TW-2, and 200-PW-5 Operable Unit
waste sites.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 7.

Overall Protection of Human Health and the Environment - The 216-3-38
Trench, along with the 216-B-35 through 216-B-37, the 216-B-39 through 216-B41,
the 216-T-14 through 216-T-17, and the 216-T-21 through 216-T-25 Trenches obtain
the most overall protection of human health and the environment through the
implementation of Alternative 4, Capping, because:

* The exposure pathway is removed through the placement of the barrier
* Infiltration is reduced, which supports the protection of groundwater under

RAO 2
* Intrusion is reduced by the design of the barrier, which would include

intrusion protection layers
* Institutional controls provide limitations on use around the barrier
* Worker risk is reduced, because the workers would be exposed to the high

doses. The approximate worker dose associated with the excavation
alternatives is 1,560 rem.

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment and Disposal with Capping, limit the human health
environmental, and groundwater impacts by removing contaminants and
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5
present unacceptable levels of worker risk associated with exposure to
contaminants and deep excavation activities for sites with high contaminant
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites
also result in large volumes of waste requiring disposal. To remove all
contaminants above PRGs under Alternative 3 would require removal as deep as
67.1 m (220 ft). This type of excavation is difficult, requires workers to be exposed
to the high contaminant concentrations as well as risks associated with deep
excavations, and has potential impacts on neighboring facilities such as the
216-B-57 Crib cap. This type of excavation is expensive and creates considerable
waste that requires disposal. Alternative 5 would require removal of the most
highly contaminated zones beneath the waste sites, as deep as 13.7 m (45 ft).



TABLE 7. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-8-38 AND ANALOGOUS SITES 216.B-35 THROUGH216-B-37, 216-B-39 THROUGH 216-B-41, 216-T-14 THROUGH 216-T-17, AND 216-T-21 THROUGH 216-T-25

NO MESC, RTDb CAPPING PARTIAL
ACTION IC, MNA2  

REMOVAL/
- CAPPING

----------------------------------------

Threshold Criteria - - --

Overall Protection 0 0 0
Compliance with Laws L 1] R

Balancing Criteria
Long-term effectiveness 0
Short-term effectiveness , 0 I 0
Reduction in TMV C
Implementability 0 0
Cost (in thousands)

Capital costs $0 $15 $1.036,242 $6,394 670 487
Operating and maintenance costs $0 $3,703 $0 $4,742 $4,562

---- esentworth $0 $3,718 $1,036,242 S11 136 375,049

Threshold Criteria - - -- -
Overall Protection U Dl 0
Compliance with Laws Fl El

Balancing Criteria
Long-term effectiveness 0 0
Short-term effectiveness 0
Reduction in TMVC I
Implementability Cj 0
Cost (in thousands)

Capital costs $o $16 St458,056 $6,490 572,742
Operating and maintenance costs $0 1 $3,758 so $4,812 $4,708
Presentworth $0 $3,774 $1 458,056 $11,302 577,450

a. Maintain existing soil cover, institutional controls, monitored natural attenuation Rl Indicates the preferred altemative& Removal, treatment, and disposal 0 Yes, meets criterionc. Toxicity, mobility, or volume through treatment Et No, does not meet criterion
* High: best satisfies criterion
C' Moderate: partially meets criterion
o Low: least satisfies criterion
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Alternatives 1 and 2 are not protective of any of the waste sites, because
constituents remain above the PRGs, even past 150 years. All alternatives must
provide protection to current workers based on existing engineering and
administrative controls.

Compliance with ARARs - Alternatives I and 2 do not comply with ARARs,
because the waste sites currently exceed the RAOs. The ARARs are met for
Alternatives 3,4, and 5. Alternative 3 meets the ARARs through the removal of all
contaminated material. Alternative 5 meets the ARARs through the removal of the
high concentrations of contaminants at the bottom of the waste sites and the
placement of an engineered barrier to address remaining contaminants.
Alternative 4 meets the ARARs using an engineered barrier, which eliminates the
exposure pathway, provides protection against intrusion, and limits infiltration to
protect groundwater.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain after the institutional control period through 2150.
Alternative 3 provides the most long-term effectiveness and permanence because
contaminants above PRGs are removed from the site and disposed of at a suitable
facility. Alternative 4 provides long-term effectiveness and reliability by reducing
exposure using an engineered barrier. Alternative 4 reduces infiltration, which in
turn reduces mobility of the contaminants to the groundwater. Monitoring and
maintenance of the cap augment the effectiveness of Alternative 4. The proposed
engineered barrier is designed to provide long-term isolation of the waste sites,
during which time the residual risks will decrease by natural radioactive decay.
Groundwater monitoring will be required to show no further degradation based on
the elevated nitrate, nitrite, uranium, and Tc-99 concentrations. Alternative5
provides long-term effectiveness and permanence by removing the mass of higher
concentration contaminants and capping the remaining contaminants to protect
groundwater.

Short-term Effectiveness - Alternative 1 would be effective for workers in the
short term, because the alternative does not involve any remedial actions.
However, for sites where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone,
human and ecological receptors may not be protected. Historical evidence
indicates that the ecological receptors have played a role in dispersing
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2
and 4 would be more effective in the short term than Alternatives 3 and 5.
Alternatives 2 and 4 result in much lower risk to remediation workers than
Alternatives 3 and 5. Alternatives 3 and 5 involve excavating contaminated soil and
debris, resulting in significant short-term worker impacts during excavation,
loading, transportation, and disposal of the materials because of the high
concentrations associated with most of these waste sites. Risks to workers from
potential exposure to contaminated soil and fugitive dust would be similar for
Alternatives 3 and 5, in that both subject the workers to the highly contaminated
areas at the bottom of the waste sites. Alternative 3 would present the greatest
short-term risk to workers associated with both the contamination and the
excavation activities as deep as 67m (220 ft). Short-term impacts to vegetation and
wildlife are considered minimal for Alternative 2, because the waste sites would
not be disturbed and the existing soil cover provides protection. Short-term
impacts to vegetation and wildlife would be minimal to moderate for Alternative 4,
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because the waste site and the borrow sites used to obtain capping materials would
be disturbed. The waste sites have either limited habitat associated with highly
disturbed gravel surfaces or monoculture habitats of planted wheatgrass. These
latter habitats have shown some real diversity in recent studies on similar sites,
such as the Cable Mountain Pond. The short-term impacts to vegetation and
wildlife could be potentially high for Alternatives 3 and 5 because of the large
volumes of borrow material needed to backfill the excavations and the timeframes
needed to implement these alternatives. The short-term impacts to vegetation and
wildlife could be minimal to moderate for Alternative 1, depending on the depth to
the top of the contamination.

Reduction of Toxicity, Mobility, or Volume Through Treatment -Treatment
is included as an element of Alternatives 3 and 5 but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be
realized except for natural attenuation. All the alternatives Incorporate natural
attenuation in the form of radiological decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 and 5 provide an additional perceived
reduction, because these alternatives include a physical action that places the
contaminants in a more managed environment, thereby reducing the forces (e.g.,
infiltration) that drive the contaminants toward groundwater.

Implementability - Alternative 1 would be easily implemented, because no
action is performed. Alternative 2 is currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are posted with signs
and/or fenced. Access to the waste sites also is controlled through Hanford Site
access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 4 is considered easily implementable. Capping is a
well-known and commonly used remedy for waste sites around the world. A
barrier has been implemented at the Hanford Site and other types of barriers have
been approved and implemented at other western arid sites. These barriers are
easy to construct and maintain. Alternative 3 is considered very complicated to
implement because of high contamination and the depths of excavation that would
be required. The high contamination levels in the soil at the bottom some waste
sites would result in dose levels as high as 1,560 rem to workers and would require
special techniques and protections to reduce these levels to an acceptable range.
Alternative 3 would require significant downblending of removed soil with less
contaminated soil to meet health and safety requirements and to meet waste
acceptance criteria. This downblending requires a large volume of material to
backfill and generates 5 to 10 times as much waste as a normal excavation.
Approximately 1.9 million m3 (2.5 million yd3) of waste would be disposed of at
ERDF. This represents approximately one third of the current capacity. In
addition, excavation to depths required to meet PRGs would result in interferences
with neighboring facilities such as the tank farms, underground piping, buildings,
and utilities. Excavation is not practicable or cost effective at these depths,
especially in light of the contamination levels. The excavation component of
Alternative 5 is similar to that of Alternative 3 and is considered very difficult and
hazardous to implement.

Cost - Capital costs and operating and maintenance costs are provided in
Table 7. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 7 that are associated with Alternative 3 for the 216-B-38 Trench
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Alternative 2, Maintain the
Existing Soil Cover,
Institutional Controls, and
Monitored Natural
Attenuation, Is the preferred
alternative for representative
site 216.--7 Crib because a
Hanford Barder currently
exists at the site. The COCs
Include nitrate, nitrite,
uranium, cosium-137,
strontium-90, and technetium-
99.

Alternative 4, Capping, Is the
preferred alternative for
analogous sites 216-B-50 Crib,
216-B-IIA&B French Drains,
216-B-62 Crib, 216-C-6 Crib,
216-- Crib, and 216-4-21
Crib. The COCs are assumed
to be similar to the
representative waste site.

Alternative 3, Removal,
Treatment, and Disosal, is the
preferred alternative for
analogous sites UPR-200-W-
108 and UPR-200-W-109. The
COCs are assumed to be
similar to the representative
waste site.

include full excavation of the contaminated material to meet PRGs. The costs in
Table 7 that are associated with Alternative 4 are for an engineered barrier that
provides intrusion protection for potential inadvertent intruders. The costs in
Table 7 that are associated with Alternative 5 include excavation of contaminated
soils as deep as 7.6 m (25 ft) or more, followed by an engineered barrier.

PREFERRED ALTERNATIVES

# The preferred alternative for the 216-B-35 through 216-B41 Trenches, the
216-T-14 through 216-T-17 Trenches, and the 216-T-21 through 216-T-25
Trenches is Alternative 4, Capping. This alternative is most protective of
human health, the environment, the groundwater, and the workers.

The agencies believe that the preferred alternative is protective of human health
and the environment complies with ARARs, uses permanent solutions, protects
workers, and is cost effective.

Representative Waste Site 216-B-57 Crib and Its Analogous
Waste Sites

The 216-B-57 Crib is the representative sites for the following waste sites:
The 216-B-50 Crib (this crib is one of the BY Cribs located north of the BY
Tank Farm)

* The 216-B-11A and 216-B-11B French Drains
* The 216-B-62 Crib
* The 216-C-6 Crib
* The 216-S-9 Crib
* The 216-S-21 Crib
* UPR-200-W-108
* UPR-200-W-109.

The conceptual site model for these sites is presented in Table 1, with further
information specific to each waste site provided in Appendix B, Table B-3.

Based on current conditions (Le., with the Hanford Barrier in place over the
waste site), the 216-B-57 Crib satisfies both human health and ecological PRGs. If
the barrier is not considered, then the site exceeds the human health PRGs for
cesium-137 and radium-226 in the near-surface soils and the ecological PROs for
cesium-137 and strontium-90. Additionally, the groundwater protection PRGs are
exceeded for technetium-99, bemuse elevated concentrations are found throughout
the soil column to nearly 54 m (177 ft) below ground surface.

The 216-B-57 Crib is located to the west of the BY Cribs and northwest of the BY
Tank Farm. The 216-B-11A and 216-B-11B French Drains are located east of the
216-B-7A&B Cribs and north of the B Tank Farm. The 216-B-62 Crib is located
south west of the BX Tank Farm. The 216-C-6 Crib is located in the vicinity of the
former Semi-Works Plant (C Plant) near the center of the 200 East Area. The
216-S-9 Crib is located east of the SY Tank Farm. The 216-S-21 Crib is located west
of the S Tank Farm. Unplanned release UPR-200-W-108 is associated with the
216-S-9 Crib. Unplanned release UPR-200-W-109 is located south of the 216-S-9
Crib (see Figures 1 through 6). The contaminant distributions for the waste sites
analogous to the 216-B-57 Crib are expected to be similar to those of the 216-B-57
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Crib. Likewise the risks are expected to be similar, with variations based on the
site-specific depth of clean fill (see Table B4) and quantity of effluent discharged.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 8.

Overall Protection of Human Health and the Environment - The 216-B-57 Crib
obtains the most overall protection of human health and the environment through
the implementation of Alternative 4, Capping; however, because the 216-87 Crb
is already capped with a Hanford Barrier, Alternative Z Maintain Existing Soil
Barrier, Institutional Controls, and Monitored Natural Attenuation, is the preferred
alternative, because:

* The exposure pathway is removed through the existing barrier
" Infiltration is reduced by the existing barrier, which supports RAO 2
* Intrusion is reduced by the design of the barrier, which includes intrusion

protection layers
* Institutional controls provide limitations on use around the barrier
* Worker risk is reduced, because the workers would not be exposed to the

high doses. The approximate worker dose is 10 rem associated with the
excavation alternatives, compared to zero dose under Alternative 2.

Alternative 4 obtains the most overall protection of human health and the
environment for the 216-B-50 Crib, the 216-B-11A and 216-B-11B French Drains, and
the 216-B-62, 216-C-6, 216-S-9, and 216-S-21 Cribs, because:

* The exposure pathway is removed through the placement of a cap
o Infiltration is reduced by the cap, which supports RAO 2
* Intrusion is reduced due to the design of the barrier, which would include

intrusion protection layers
* Institutional controls provide limitations on use around the barrier
* Worker risk is reduced, because the workers would not be exposed to the

high doses. The approximate worker dose is 10 rem associated with the
excavation alternatives, compared to minimal dose under Alternative 4
from removing aboveground structures.

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit the human health,
environmental. and groundwater impacts by removing contaminants and
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5
present unacce'ptable levels of worker risk associated with exposure to
contaminants and deep excavation activities for sites with high contaminant
concentrations and deep contamination for all of the waste sites except
UPR-200-W-108 and UPR-200-W-109. Alternatives 3 and 5 at sites with high
contamination levels also result in large volumes of waste requiring disposal. To
remove all contaminants above PRGs under Alternative 3 would require removal
as deep as 67 m (220 ft). This type of excavation is difficult, requires workers to be
exposed to the high contaminant concentrations as well as risks associated with
deep excavations, and has the potential to impact neighboring facilities, such as the
B Tank Farm in the case of the 216-B-11A and 216-B-11B French Drains. This type
of excavation is expensive and creates considerable waste that requires disposal.



TABLE& COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-B-S7 AND ANALOGOUS SITES 21&B-50, 216-B-lIMB, 216-B-62,
216-C-9, 218-S-21, 216-S-9, UPR-200-W-108, AND UPR-200-W-109
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Long-term effectiveness K A
Short-term effectiveness NA
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Operatingandmaintenance costs mO $394 t 0 $335 NAPresentworth 50 6>09 >169 I70A NA

a. Maintain existing soil cover, institutional contmls, monitored natural attenuation Indicates the preferred alteraveb Removal, treatment, and disposal Yea meets cntenoonc. Costs for capping and partial removal/capping at 216-B-57 ar included to support F] No, does not meet nterion
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Alternative 5 would require removal of the most highly contaminated zones
beneath the waste sites, as deep as 13.7 m (45 ft).

Alternative 3 does obtain the most overall protection of human health and the
environment at UPR-200-W-108 and UPR-W-109, which are small, shallow
unplanned release sites,

Alternative 1 is not protective of any of the waste sites, as constituents remain
above the PRGs, even past 150 years. Alternative 2 is only protective at the
216-B-57 Crib because of the Hanford Barrier installed there. Alternative 2 is not
protective at the other sites, because constituents remain above the PR~s, even past
150 years. All alternatives must provide protection to current workers based on
existing engineering and administrative controls.

Compliance with ARARs - Alternatives 1 and 2 generally do not comply with
ARARs, because the waste sites currently exceed the RAOs. However, for the
216-B-57 Crib, Alternative 2 complies with ARARs by the placement of the Hanford
Barrier, because the barrier eliminates exposure to contaminants and limits
infiltration which provides groundwater protection. The ARARs are met for
Alternatives 3,4, and 5. Alternative 3 meets the ARA~s through the removal of all
contaminated material. Alternative 5 meets the ARARs through the removal of the
high concentrations of contaminants at the bottom of some waste sites and the
placement of an engineered barrier to address remaining contaminants.
Alternative 4 meets the ARARs using an engineered barrier, which eliminates the
exposure pathway, provides protection against intrusion, and limits infiltration to
protect groundwater.

Long-term Effectiveness and Permanence - Alternatives I and 2 generally do
not provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain after the institutional controls period through 2150.
Alternative 2 does provide long-term effectiveness and permanence for the
216-B-57 Crib. Alternative 3 provides the most long-term effectiveness and
permanence because contaminants above PRGs are removed from the site and
disposed to a suitable facility. Alternative 4 provides long-term effectiveness and
reliability by reducing exposure using an engineered barrier. Alternative 4 reduces
infiltration, which in turn reduces mobility of the contaminants to the groundwater.
Monitoring and maintenance of the cap augment the effectiveness of Alternative 4.
The proposed engineered barrier is designed to provide long-term isolation of the
waste sites, during which time the residual risks will decrease by natural
radioactive decay. Groundwater monitoring will be required to show no further
degradation based on the elevated nitrate, nitrite, uranium, and technetium-99
concentrations. Alternative 5 provides long-term effectiveness and permanence by
removing the mass of higher concentration contaminants and capping the
remaining contaminants to protect groundwater.

Short-term Effectiveness - Alternative 1 would be effective for workers in the
short term, because it does not involve any remedial actions. However, for sites
where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone, human and
ecological receptors may not be protected. Historical evidence indicates that the
ecological receptors have played a role in dispersing contaminants from waste sites
in the BC Cribs and Trenches area. Alternatives 2 and 4 would be more effective in
the short term than Alternatives 3 and 5. Alternatives 2 and 4 have lower risk to
remediation workers than Alternatives 3 and 5. Alternatives 3 and 5 involve
excavating contaminated soil and debris, resulting in significant short-term worker
impacts during excavation, loading, transportation, and disposal of the materials

4 1
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because of the high concentrations associated with most of these waste sites. Risks
to workers from potential exposure to contaminated soil and fugitive dust would
be similar for Alternatives 3 and 5, in that both subject the workers to the highly
contaminated areas at the bottom of the waste sites. Alternative 3 would present
the greatest short-term risk to workers associated with both the contamination and
the excavation activities as deep as 67.1 m (220 A). Short-term impacts to
vegetation and wildlife are considered minimal for Alternative 2, because the waste
sites would not be disturbed and the existing soil cover provides protection.
Short-term impacts to vegetation and wildlife would be minimal to moderate for
Alternative 4, because the waste site and the borrow sites used to obtain capping
materials would be disturbed. The waste sites have either limited habitat
associated with highly disturbed gravel surfaces or monoculture habitats of planted
wheatgrass. These latter habitats have shown some real diversity in recent studies
on similar sites, such as the Gable Mountain Pond. The short-term impacts to
vegetation and wildlife potentially could be high for Alternatives 3 and 5 because
of the large volumes of borrow material needed to backfill the excavations and the
timeframes needed to implement these alternatives. The short-term impacts to
vegetation and wildlife could be minimal to moderate for Alternative 1, depending
on the depth to the top of the contamination.

Reduction of Toxicity, Mobility, orVolume Through Treatment - Treatment
is included as an element of Alternatives 3 and 5 but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be
realized except for natural attenuation. All the alternatives incorporate natural
attenuation in the form of radiological decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 and 5 provide an additional perceived
reduction, because these alternatives include a physical action that places the
contaminants in a more managed environment, thereby reducing the forces (e.g.,
infiltration) that drive the contaminants toward groundwater.

Implementability - Alternative 1 would be implemented easily because no
action is performed. Alternative 2 is currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are posted with signs
and/or fenced. Access to the waste sites also is controlled through Hanford Site
access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 4 is considered readily implementable. Capping is a
well-known and commonly used remedy for waste sites around the world. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been approved and implemented at other western arid sites. These barriers are
easy to construct and maintain. Alternative 3 is considered very complicated to
implement because of high contamination and the depths of excavation that would
be required. The high contamination levels in the soil at the bottom of the waste
site would result in dose levels as high as 10 rem to workers and may require
special techniques and protections to reduce these levels to an acceptable range.
Alternative 3 would require significant downblending of removed soil with
less-contaminated soil to meet health and safety requirements and to meet waste
acceptance criteria. This downblending requires a large volume of material to
backfill and generates 5 to 10 times as much waste as a normal excavation.
Approximately 2.5 million yd' of waste would be disposed of at ERDF. This
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represents approximately one third of the current capacity. In addition, excavation
to depths required to meet PR~s would result in interferences with neighboring
facilities such as the tank farms, underground piping, buildings, and utilities.
Excavation is neither practicable nor cost effective at these depths, especially in
light of the contamination levels. The excavation component of Alternative 5 is
similar to Alternative 3 and is considered very difficult and hazardous to
implement.

Cost - Capital costs and operating and maintenance costs are provided in
Table & The listed present worth is based on a discount rate of 32 percent. The
costs in Table 8 that are associated with Alternative 3 for the 216-B-57 Crib include
full excavation of the contaminated materiaL The costs in Table 8 that are
associated with Alternative 4 are for an engineered barrier that provides intrusion
protection for potential inadvertent intruders. The costs in Table 8 that are
associated with Alternative 5include excavation of contaminated soils as deep as
7.6 m (25 ft) or more, followed by construction of an engineered barrier.

PREFERRED ALTERNATIVES

+ The preferred alternative for the 216-B-57 Crib is Alternative Z Maintain the
Existing Soil Cover, Institutional Controls, and Monitored Natural Attenuation.
The existing Hanford Barrier was constructed over this waste site and is most
protective of human health and the environment Alternative 2 would
continue the maintenance and monitoring of the existing cap.

* The preferred alternative for the 216-B-50, 216-B-6Z 216-C-6, 216--9, and
216-S-21 Cribs, and the 216-B-11A and 216-B-11B French Drains is Alternative 4,
Capping. This alternative is most protective of human health, the environment,
the groundwater, and the workers.

+ The preferred alternative for UPR-20W-W-108 and UPR-200-W-109 is
Alternative 3, Removal, Treatment, and Disposal. This alternative is most
protective of human health and the environment, is implementable, and
reduces long-term maintenance requirements.

The agencies believe that the preferred alternatives are protective of human health
and the environment, comply with ARARs, use permanent solutions, protect
workers, and are cost effective.

Representative Site 216-B-58 Trench and Its Analogous Waste
Sites

The 216-B-58 Trench is the representative site for the 216-B-53A, 216-B-3B, and
216-B-54 Trenches, all of which are located in the BC Cribs and Trenches area.

The conceptual site model for these sites is presented in Table 1, with further
information specific to each waste site provided in Appendix B, Table B-1.

Based on current conditions, the 216-B-58 Trench exceeds the human health
PRGs for cesium-137 in the near surface soils; the ecological PRGs for selenium,
aroclor-1254 (a polychlorinated biphenyl, or PCB), cobalt-60, cesium-137, and
strontium-90; and the groundwater protection PRGs for selenium and nitrate. The
waste site will reach acceptable levels for cesium-137 at 287 years. Characterization
work was performed at the 216-B-58 Trench in 2003; the information from that

PCB
Palyhorinated bienyt -a class
of contaminants wit long life i the
envronment that pose a risk to
human and ecological receptors
and to groundwater
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Alternative 3, Removal,
Treatment, and Disposal, is
the preferred alternative for
representative site 216-B-58
Trench. The COCs Include
selenium, aroclor-1254,
nitrate, cobalt 60, cesium-137,
and strontium-90.

Alternative 3, Removal,
Treatment, and Disposal, is
the preferred alternative for
analogous sites 216-B-SnA,
216-1-531, and 216-8-54
Trenches, which are located
in proximity to the 216-1-58
Trench representative site.
The COCs are assumed to be
similar to those of the
representative waste site for
the 216-B-531 and 216-B-54
Trenches. The 216-B-53A
Trench may have received 100
grams of plutonium. This site
will require confirmatory
sampling to determine the
presence of transuranic:
constituents above 100 nCI/g.

characterization is included in the feasibility study (DOE/RL-2003-M4), including
risk assessment for human health, ecological, and groundwater protection.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 9.

Overall Protection of Human Health and the Environment - The 216-B-58
Trench obtains the most overall protection of human health and the environment
through the implementation of Alternative 3, Removal Treatment, and Disposal.
Contaminants above PROs are removed, thereby protecting humans, ecology, and
the groundwater. Worker risks are low because of lower contamination levels. The
approximate worker dose associated with the excavation alternative is 0.04 rem.

Alternative 4, Capping, is protective by placement of an engineered barrier,
which eliminates exposure, reduces infiltration, and provides for intrusion
protection.

Alternative 5, Partial Removal, Treatment, and Disposal with Capping is not
applicable at the 216-B-58 Crib or Its analogous sites because the contamination is
relatively shallow and complete excavation can be accomplished without undue
risk.

Alternatives 1 and 2 are not protective of any of the waste sites, because
constituents remain above the PRGs, even past 150 years. All alternatives must
provide protection to current workers based on existing engineering and
administrative controls.

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs,
because the waste sites currently exceed the RAOs. The ARARs are met for
Alternatives 3 and 4. Alternative 3 meets the ARARs through the removal of all
contaminated material. Alternative 5 meets the ARARs through the removal of the
high concentrations of contaminants at the bottom of the waste sites and the
placement of an engineered barrier to address remaining contaminants.
Alternative 4 meets the ARARs using an engineered barrier, which eliminates the
exposure pathway, provides protection against intrusion, and limits infiltration to
protect groundwater.

Long-term Effectiveness and Permanence - Alternatives I and 2 do not
provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain following industrial land use through 2150.
Alternative 3 provides the most long-term effectiveness and permanence because
contaminants above PROs are removed from the site and disposed of at a suitable
facility. Alternative 4 provides long-term effectiveness and reliability by reducing
exposure using an engineered barrier. Alternative 4 reduces infiltration which in
turn reduces mobility of the contaminants to the groundwater. Monitoring and
maintenance of the cap augment the effectiveness of Alternative 4. The proposed
engineered barrier is designed to provide long-term isolation of the waste sites,
during which time the residual risks will decrease by natural radioactive decay.
Groundwater monitoring will be required to show that no further degradation
occurs.

Short-term Effectiveness - Alternative 1 would be effective for workers in the
short term, because the alternative does not involve any remedial actions.
However, for sites where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone,
human and ecological receptors may not be protected. Historical evidence

<-V



TABLE 9. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-B-58 AND ANALOGOUS SITES 216-B-53A,
218-B-53B, AND 216-B-54

Threshold Criteria
Overall Protection
Compliance with Laws

Balancing Criteria
Long-term effectiveness
Short-term effectiveness
Reduction in TMV
Implementability
Cost (in thousands)

Capital costs
Operating and maintenance costs

Present worth

Threshold Criteria
Overall Protection
Compliance with Laws

Balancing Criteria
Long-term effectiveness
Short-term effectiveness
Reduction in TMV
Implementability
Cost (in thousands)

Capital costs
Operating and maintenance costs

Present worth

a.

b.
C.
d.

0 0
NO MESC, IC, RTDh CAPPING PARTIAL

ACTION MNAs REMOVAL
CAPPING

l El [a LI NA
E 0[NA

NA
NA
NA
NA

SO $15 $1,531 $958 NA
$0 $680 $0 $745 NA
___ I $695 $531 $1,703 NA

ENA

i (NA
NA
INA
NA

so $46 $4,820 $2 ,82 NA
$0 $2,030 $0 S291e NA
$0 2076 $4,820 $5 780 NA

Maintain existing soil cover, institutional controls, monitored natural
attenuation
Removal, treatment, and disposal
Toxicity, mobility, or volume through treatment
216-B-53A Trench received 100 g Pu; therefore the Hanford Barrier is
assumed in the cost estimate,

Indicates the preferred
alternative

E?1 Yes, meets criterion

D No, does not meet criterion
* High: best satisfies criterion

Moderate: partially meets
criterion

0 Low: least satisfies criterion
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indicates that the ecological receptors have played a role in dispersing
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2
and 4 would be more effective in the short term than Alternative 3, predominantly
because of their lower risk to remediation workers. Alternative 3 involves
excavating contaminated soil and debris, resulting in short-term worker impacts
during excavation, loading, transportation, and disposal of the materials; however,
because the contaminant concentrations associated with these waste sites likely are
low, risks are expected to be low. Radiological dose to workers from excavation of
contaminated soil at the 216-B-58 Trench was estimated at 0.04 rem. The 216-B-53A
Trench, which contains plutonium, can be excavated safely because that
contaminant is expected to be confined to a thin layer of soil and controls to protect
workers are established. Short-term impacts to vegetation and wildlife are
considered minimal for Alternative Z because the waste sites would not be
disturbed and the existing soil cover provides protection. Short-term impacts to
vegetation and wildlife would be minimal to moderate for Alternative 4, because
the waste site and the borrow sites used to obtain the capping materials would be
disturbed. The waste sites have either limited habitat associated with highly
disturbed gravel surfaces or monoculture habitats of planted wheatgrass. These
latter habitats have shown some real diversity in recent studies on similar sites,
such as the Gable Mountain Pond. The short-term impacts to vegetation and
wildlife are considered moderate for Alternative 3 because of the borrow material
needed to backfill the excavations and the timeframes needed to implement these
alternatives. The short-term impacts to vegetation and wildlife could be minimal to
moderate for Alternative 1, depending on the depth to the top of the contamination.

Reduction of Toxicity, Mobility, orVolume Through Treatment - Treatment
is included as an element of Alternative 3 but is not anticipated, because
constituents are expected to meet the disposal facility waste acceptance aiteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be
realized except by natural attenuation. All the alternatives incorporate natural
attenuation in the form of radiological decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 provides an additional perceived reduction,
because it includes a physical action that places the contaminants in a more
managed environment, thereby reducing the forces (e.g., infiltration) that drive the
contaminants toward groundwater.

Implementability - Alternative 1 would be easily implemented because no
action is performed. Alternative 21s currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are posted with signs
and/or fenced. Access to the waste sites also is controlled through Hanford Site
access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 4 is considered readily implementable. Capping is a
well-known and commonly used remedy for waste sites around the world. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been approved and implemented at other western arid sites. These barriers are
easy to construct and maintain. Alternative 3 is readily implementable because of
the relatively shallow depths (i.e., 7.6 m [25 ft] at the 216-B-58 Trench) of excavation
that would be required. The contamination levels in the soil at the bottom of the
waste site would result in dose levels of up to 0.04 rem to workers, which would
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not likely require many special techniques and protections to reduce these levels to
an acceptable range. Alternative 3 may require modest downblending of removed
soil with less-contaminated soil to meet health and safety requirements and to meet
waste acceptance criteria.

Cost - Capital costs and operating and maintenance costs are provided in
Table 9. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 9 that are associated with Alternative 3 for the 216-B-58 Trench
include full excavation of the contaminated material to meet PRGs. The costs in
Table 9 that are associated with Alternative 4 are for an engineered barrier that
provides intrusion protection for potential inadvertent intruders. Alternative 5 is
not applicable to these waste sites, because contamination is shallow.

PREFERRED ALTERNATIVES

* The preferred alternative for the 216-B-58, 216-B-53A. 216-B-53A, and 216-B-54
is Alternative 3, Removal, Treatment, and Disposal. This alternative is most
protective of human health, the environment, the groundwater, and workers.

The agencies believe that the preferred alternative is protective of human health
and the environment, complies with ARARs, uses permanent solutions, protects
workers, and is cost effective.

PLUG-IN OF 200-TW-1, 200-TW-2, AND 200-PW-5
OPERABLE UNIT WASTE SITES

The plug-in approach is a process that helps make remedial action decisions for
additional waste sites using existing CERCLA evaluations. In the future, the
plug-in approach is proposed for any similar waste sites already defined within the
200-IW-1, 200-TW-Z and 200-PW-5 Operable Units and for newly discovered
waste sites that have a conceptual site model similar to that of those for the
representative waste sites already addressed in this Proposed Plan. The plug-in
approach will be used on the analogous sites considered in the feasibility study
after additional data are collected in the confirmatory and design sampling phases.

The plug-in approach supports the goal of remediating waste sites within the
operable units in conjunction with the analogous site approach. The traditional
CERCLA approach for remedy selection would require the development of
multiple proposed plans and RODs that, for similar sites, would be nearly identical
to the feasibility studies, proposed plans, and RODs already developed and proven
to be successful. The plug-in approach allows remedial actions to begin much more
quickly at a waste site, without the need for redundant remedy selection processes.

The plug-in approach requires three main elements to establish its use as a cost-
effective tool for remediation.
+ First multiple sites must be identified that share common physical and

contaminant characteristics. These characteristics are referred to as the
conceptual site model.

+ Second, a remedial alternative, or standard remedy, must be established that
has been shown to be protective and cost-effective for sites that share the
common conceptual site model.

+ Lastly, sites sharing a common conceptual site model must be shown to require
remedial action because of contaminant concentrations that pose risk to human
health and the environment.
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To use the plug-in approach for a waste site not evaluated in the feasibility
study, a site must fit the defined conceptual model and must be shown to require
remedial action. The site then can be "plugged in" to the standard remedy. The
following information describes how the plug-in approach is proposed to be used
for remedy selection.

Establishing the Conceptual Site Model
Five conceptual site models have been defined based on the site characteristics

contained in the feasibility study. These characteristics include:
* Type of contaminant inventory,
* Concentrations of contaminants in environmental media,
* Types of contaminated environmental media (soil) or material (e.g., concrete,

metal, wood),
* Extent of contamination within the environment (that is, the depth of

discharge, the expected contaminant distributions, and the potential for
hydrologic and contaminant impacts to groundwater).

Based on the representative sites evaluated in the feasibility study, the following
five conceptual site models were developed:
* Waste sites where no hazardous material was disposed of or where

contaminants disposed of currently meet the RAOs.
* Waste sites where limited contamination exists at the waste sites, an existing

soil cover is in place and of sufficient thickness to provide protection,
contaminants are expected to meet the RAOs during the institutional control
period (such as within 150 years), and groundwater PRGs are not exceeded.
Contaminated environmental media include soil, solid waste, debris, and
materials associated with the waste sites, such as timbers and pipes.

* Waste sites where contaminants exceed the RAOs and contamination is shallow
and low-volume and can be cost-effectively remediated through removal,
treatment, and disposal. Typically, these contaminants exceed the human
health and ecological PRGs; however, groundwater PRGs are not exceeded at
depths that make excavation impracticable. Contaminated environmental
media include soil, solid waste, debris, and materials associated with the waste
sites, such as timbers and pipes.

* Waste sites where contaminants exceed the PROs, where contaminants are at
concentrations that pose a significant worker risk, and where the contaminants
having potential to adversely impact groundwater are at significant depth.
Contaminated environmental media include soil, solid waste, debris, and
materials associated with the waste sites, such as timbers and pipes.

* Waste sites where contaminants exceed the PRGs, where contaminants are at
concentrations that would not pose a significant worker risk and where the
contaminants having potential to adversely impact groundwater are at
significant depth. Contaminated environmental media include soil, solid
waste, debris, and materials associated with the waste sites, such as timbers
and pipes.

Establishment of the Standard Remedy
The standard remedies, based on the 200-TW-1, 200-IW-2, and 200-PW-5

Operable Unit waste sites, have been defined on the basis of the conceptual models
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presented by the representative waste sites, as well as on the alternative evaluations
conducted for all waste sites. As such, five standard remedies are identified for
potential plug-in sites. These remedies are highlighted below along with their
required characteristics.
* Alternative 1: No Action has been defined as a standard remedy for waste sites

whose conceptual site model indicates that no hazardous materials were
disposed of at the waste site or that contaminants disposed of currently meet
the RAOs.

* Alternative 2: Maintain Existing Soil Cover, Institutional Controls, and
Monitored Natural Attenuation has been defined as the standard remedy for
waste sites whose conceptual site model indicates that limited contamination
exists at the waste sites, an existing soil cover is in place and of sufficient
thickness to provide protection, contaminants are expected to meet the RAOs
during the institutional control period (such as within 150 years), and
groundwater PRGs are not exceeded. Contaminated environmental media are
similar to the media exhibited by the waste sites induded in this Proposed
Plan. The media indude soil, solid waste, debris, and materials associated with
the waste sites, such as timbers and pipes.

* Alternative 3: Removal, Treatment and Disposal has been defined as the
standard remedy for waste sites whose conceptual site model indicates that
contaminants exceed the RAOs and that contamination is shallow and
low-volume and an be cost-effectively remediated through the removal,
treatment, and disposal of contaminated media. Typically, as shown in the
200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit waste sites, these
contaminants exceed the human health and ecological PRGs; however,
groundwater PRGs are not exceeded at depths that make excavation
impracticable. Contaminated environmental media are similar to the media
exhibited by the waste sites induded herein. The media include soil, solid
waste, debris, and materials associated with the waste sites, such as timbers
and pipes.

* Alternative 4: Capping has been defined as the standard remedy for waste
sites whose conceptual site model indicates that contaminants exceed the RAOs
and that the contaminants at greater depths have a potential to adversely
impact groundwater. Contaminant concentrations and contaminated
environmental media are similar to the media exhibited by the waste sites
included in this Proposed Plan. These media include soil, solid waste, debris,
and materials associated with the waste sites, such as timbers and pipes.
Contaminant concentrations would indicate the potential to adversely impact
groundwater and would pose significant worker protection and intruder risk.
Contaminants also may pose a risk to humans and ecological receptors,
depending on the depth to the top of the contamination.

* Alternative 5: Partial Removal, Treatment, and Disposal with Capping has
been defined as the standard remedy for waste sites where contaminants
exceed the PRGs, where contaminants in the near-surface are at concentrations
that would not pose a significant worker risk but that would result in
substantial risk reduction, and where the contaminants having potential to
adversely impact groundwater are at significant depth. The contaminants that
can be readily excavated would be removed, and the remaining contaminants
would be capped to provide groundwater protection. Contaminant

ty-
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concentrations and contaminated environmental media generally are less than the
media exhibited by the waste sites included in this Proposed Plan; however, the
concentrations are high enough to result in real risk reduction in the near-surface
without exposing workers to unacceptable risks. Contaminated environmental
media include soil, solid waste, debris, and materials associated with the waste
sites, such as timbers and pipes. Cost analysis would be required to ensure that
this alternative is cost-effective when compared to either Alternative 3 or
Alternative 4.

Establishing the Need for Remedial Action
Waste sites that share a common conceptual site model will "plug-in" to the

standard remedy if they are determined to require remedial action because of a risk
to human health and the environment (based on the defined RAOs and associated
PRGs, as defined previously). Some of the waste sites in the 200-TW-1, 200-TW-2,
and 200-PW-5 Operable Units likely will require confirmatory sampling to validate
the conceptual site model and the identified preferred remedy. The preferred
remedy will be implemented following confirmation of the conceptual site model.
Should the confirmatory sampling indicate variations in the defined conceptual site
modeL this plug-in approach will be used to define the appropriate remedy.

Public involvement In the Plug-in Approach
To ensure that the public is involved in the application of the plug-in approach,

the Tri-Parties will publish explanations of significant differences at the following
points in the plug-in process:
* When newly discovered waste sites are proven through analysis to be above

remediation goals and can plug-in to the standard remedy
* When confirmatory sampling identified for the waste sites discussed herein

indicates variations in the defined conceptual site model such that the preferred
remedy is no longer protective.



Public Comment Period;

Public Meetings:
As requested

Information Repositories
This Proposed Plan is available for
viewing at the following public
information repositories

University of Washington
Suzzatlo Library Govemment
Publications
Seattle, Washington 98195
206/543-1937
A TTN: Eleanor Chase

Gonzaga University
Foley Center
East 502 Boone
Spokane, Washington 99258
509/323-3839
A TTN: Connie Scarpelli

Portland State University
Branford Price Millar Library
934 SW Harrison
Portland, Oregon 97207-1151
503/725-3690

Washington State University
Consolidated Information Center
U.S. Department of Energy Public
Reading Room
Room 101L
2770 University Drive
Richland, Washington 99352
509/372-7443
ATTN Tern Traub

COMMUNITY PARTICIPATION
Public Involvement

Citizens are encouraged to get involved in decision making for the Hanford Site

and specifically the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit waste sites by

reviewing this Proposed Plan and related documents, attending a public meeting or

briefing, and providing feedback to the Tri-Parties.

Public Meetings
Members of the public may request a meeting to provide oral comments

or to receive an explanation of the remedial alternatives presented in the
Proposed Plan by contacting John Price at the Washington State Department
of Ecology. To provide adequate notice for all Hanford stakeholders, public

meeting requests should be received by T4D

Submitting Comments
The Tri-Parties will accept written comments on the Proposed Plan at

any time during the 30-day public comment period. Please send written

comments to John Price at the Washington State Department of Ecology via:

* mail: 1315 West 4th Avenue, Kennewick, WA 99336

* fax: (509) 736-3030
* email: pin46lJj1!y±wagov

For more information, please consult the Administrative Record in the

locations specified below.

Administrative Record
The Administrative Record can be reviewed at the following location:

Lockheed Martin Information Technology

Administrative Record
2440 Stevens Center Place, Room 1101
Richland, Washington 99352
ATTN: Debbi Isom
(509) 376-2530

Points of Contact
Washington State Department of Ecology
John Price, Project Manager

(509) 736-3029

U.S. Department of Energy Representative

Bryan Foley, Project Manager
(509) 376-7087

U.S. Environmental Protection Agency

Representative (Region 10)
Craig Cameron, Project Manager
(509) 376-8665



FIGURE 1. LOCATION OF THE HANFORD SITE AND THE 200-TW-1, 200-TW-2, AND 200-PW-5 OPERABLE UNIT WASTE SITES.

Hanford Site
Soundar,

100H
100D
1 0DOD00

10ON
1100F

100K

GB
100BC

Figure 4 200W 200E gu 2

BnArea of
Figure 6

Area of
Figue 5Core Zone Area of

Boundary Figure 3

40

300



iP
= z = A j

tD '7 I'Ja C

3 0~
*0

I

~-4~ -

C

-4

Ot[

I

-m
I)

A

ti-a r±f~ I .1;

N,
N

-~ -.-- X2VV=t~ -" - I " -~ -. - *

t t m -i
V.-. t-.,, Ii

-'

It:~ I

N)M

M

-D

(7'



FIGURE 3. LOCATION OF THE 200-TW-1 OPERABLE UNIT WASTE SITES SOUTH OF THE 200 EAST AREA
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FIGURE 4. LOCATION OF THE 200-TW-1 AND 200-TW-2 OPERABLE UNIT WASTE SITES IN THE 200 WEST AREA
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FIGURE 5. LOCATION OF THE 200-PW-5 OPERABLE UNIT WASTE SITES IN THE 200 WEST AREA.
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FIGURE 6. LOCATION OF THE 200-PW-5 OPERABLE UNIT WASTE SITES IN THE 200 EAST AREA
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APPENDIX A

COST ESTIMATE DETAILS
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Table A-1. Net Present Worth Cost Estimates (in $1,000). (4 Pages)

REPRESENTATIVE SITE

216-T-26 Ctib -$686 $39,576 $1,126 $2,070

Analogous Sites to be Evaluated by the 216-T-26 Crib Model

216-T-18 Crib -S686 S39,576 $1,126 $2,070

REPRESENTATIVE SITE
216-B-46 Crib
Premediated as a group
consisting of 216-B-43,
2164344,2164345,216-B47, S 1,728 $399,703 $5,548 $21,793216-B-48, 216-1349 Cribs and
the 216-B-50 Crib, which is
analogous to 2164B-57 Crib but
located in this crib group
Analogous Sit"s to be Evaluated by the 2164-4 Crib Model
Remediated as a group

cossting of 26314, -S2,35 $259,270 S8,138 $35,282

216-B3-18, 21643-19 Cribs
200-E-,114 Pipeline - $,711 $59,579 $5,492 NA

200-E3-14 Siphon Tank' -S6,124 S6,488 S7,327 NA

UP-0 S 406 $227 $653 NA

Remediated as a group
consisting of2l6-B-20, -. $3,22 $571,993 $10,341 $40,447
216-11-21, 216-B3-22 Trenches
Reme~diatod as a group
consisting of 216-13-23,
216-B-24, 216-B-25, 216-B-26, -$10,225 $1,103,818 $32,820 $144,899
216-B-27, 216-B-28, 216-B-52
Trench"s
Remediated as a group

cosstn -3 2 1,26-B-9 2 - $10,048 $1,056,013 $32,254 $110,423

216-B-33, 21643-34 Trenches
216-B342 Trench' - $475 S244,979 $874 $915

216-B3-51 Frenc Draind - $405 $150,388 $649 NA

216-BY-201 Settling Tank' - S6,124 S6,438 $7,327 NA

REPRESENTATIVE SITE

216-B-5 Injection/Reverge Well S 914 $102,930 $1,627 NA

Analogous $ites to be Evaluated by the 216-11-5 Injection/Reveirse Well Model-

216-T-3 Injection/Revers Well -$914 $49,552 $1,627 NA

[REPRESENTATIVE SITE

C I
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Table A-1. Net Present Worth Cost Estimates (in $1,000). (4 Pages)

216-B-7A, and 216-B-7B Cnis - $683 $244,003 12,168 $1,917

Analogous Sites to be Evaluated by the 216-B-7A Crib Model

216-13-8 Crib' - $419 $395,276 $1,013 $4,272
216-B-9 Crib' - $2,906 $140,140 $7,017 $18,740

241-13-361 Settling Tank4  - $6,681 $7,078 $7,993 NA

200-E-45 Sampling Shaftz - $419 $118,482 $682 $688

FR 20g-se 7- $412 $265 $664 NA

216-T-5 TrenchU-- $522 $130,334 $930 $1,387

216-T-6 Crib2  $604 $243,080 $1,280 $695

216-T-7 Crib' - $6,094 $414,232 $14,716 $38,873

216-T-32 Crib2  $604 $243,251 $1,280 $622

241-T-361 Settling Tank' - $6,681 $7,078 $7,993 NA

REPRESENTATIVE SITE

216--38 Crib
Renediated as a group
consistingof2l6-B-35, - $3,718 $1,036,242 $11,136 $75,049
216-B-36,216-B-37,216-B-39,
216-B-40, 216-B-41 Trenches

Analogous Sites to be Evaluated by the 216-B-38 Trench Model
Renediated as a group
consisting of 216-T-1 4,
216-T-15,216-T-16,216-T-17 - $1,517 $664,358 S4,543 $31,370

Trenches
Remediated as a group
consisting of 2l6-T-21,
216T-22, 216-T-23,21T-24, - $2,257 $793,698 $6,759 $46,080

216-T-25 Trenches

REPRESENTATIVE SITE

216-B-57 Crib - $702 NA NA NA

Analogous Sites to be Evaluated by the 216-B-57 Crib Model'

216-B-1IA and2I6-43-1lB - $419 $17,408 $682 $3,797French Drains'
216-C-6 Crib2  - $452 $11,249 $760 $221

216-13-62 Crib - $1,170 $43,548 $2,826 $11,523

216-S-21 Crib 2  - $464 $12,938 $791 $909

216-S-9 Crib - $1,697 $46,701 $4,378 $20,958
UPR 200-W-108 and UPR 200- $409 $169 $708 NA
W-109 1 1 $409 $169 1 $708

REPRESENTATIVE SITE -- N
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Table A-1. Net Present Worth Cost Estimates (in $1,000). (4 Pages)

216-B-59 Trench -$695 $1,531 $1,703 NA

Analogous Sites to be Evaluated by the 216-B-58 Trench Model

216-11-53A Trench' - 1,034 $1,747 $3,226 NA

21643-53B Trench -$486 S1,410 $1,192 NA

216-1-54 Trench $556 $1,663 $,62 NA

NOTES:
'Cost is equal to the 241-B-361 Settling Tank riutiplied by a factor of 5.5/6 because of the difference in cost of sludge
rem-oval. The costs of sludge rm2oval wer obtained from DOARL-2003-52 ($M for 241-B-361 and 241-T-361Settling
Tanks and s.5M for 200-E-4 Siphon Tank and 216-BY-201 Settling Tank).
2Costs for Alternative 2 and 4 arm based on a ratio cost to the representative silo plus a mininrrt cost. Tbe mninintun cost is
the lowest cost anticipated to omrplcte the alternatives. For Alternative 2, the minimrran cost is &404,575. For Alternative 4,
the minirnurn cost is $646,664.
3Sites do not contain transuranic constituenis waste like their representative site 2164B-7A Crib. Terefmr, The costs ame a
ratio of the 2164 -57 Crib representative site.
4Costs for 241-B4-61 Settling Tank were developed separately. Too r t am not a ratio of the 216-B-7A Crib representative
site.
rCot is equal to cost for the 2164w-5 Injection/Reverse Well.
toss ad equal to the 241-1-361 Settling Tank.

the barrier developed for Alternatives 4 and 5 was the odified RCRA C barrier to cost sites analogous to this site.
Culently, 216-B-57 is the ae ts For Aet Hanford Barrier.
'Site may ncontain transuric constituents above levels of concern tat iay need to be disposed of at the Waste Isolation
Pilot Plant. Terewfore, cost is a ratio of the disposal cost for TRU waste 216-B-7A Crib.

NA -not applicable.
Cost details am in Appendix D of the feasibility study.
Net present worth is taken over the timefam needed to reach industrial and ecological preliminary rmodiation goals.

Ce net present worth for the analogous sites was calculated from the representative site net present worth based on either
the area or the volumne of the site. This was done using either the mre ratio to representative site (Alternatives 2 and 4), the
volue ratio to representative site (Alteoative 3), or an avernge of the am and volue ratio to representative site. An
explanation of area and volus ratios and their values can be found in Table D103 in Appendix D of the feasibility study
(DO RL-2003-64). Alterative 5 am and volume ratios, along with the average ratio, can be found in Table D-104. Both
tables a located in Appendix D of the feasibility study. For example:

Representative Site 216-Bo46 Crib
Atearative 2 - $1,728,295
Alternative 3 - $45,479,911
Alternative 4 - $5,547,617
Alternative S - $21,792,675

Analogous to the 216-1-46 Crib is the group of sites consisting of216-B-14, 216-B-15, 216-B-16, 216-B-17,216-B-18, and
216-B-1 9 CNbs, whose costs am calculated as follows:

Area Ratio (Table D-103) - 1.467
Volume Ratio (Table D-103) -2.290
Average Ratio for Alternative 5 (Table D-104) - 1.619

*7
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Table A-1. Net Present Worth Cost Estimates (in $1,000). (4 Pages)

Alternative 2 - $1,728,295 x 1.467 - S2,535,409
Alternative 3 - $45,479,911 x 2.290 - $104,148,996
Alternative 4 - $5,547,617 x 1.467 - $8,138,354
Alternative 5 - $21,792,675 x 1.619 - $35232,341
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APPENDIX B

200-TW-I, 200-TW-2, AND 200-PW-5 OPERABLE UNIT WASTE SITE DETAILS
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Table B-i. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (29 Pages)

Waste Site
Site Discharge

Waste C gut ,History Rationale
Construction, and (WIDS)

Purpose
.. <b W ____,______ " A

216-T-26 the 216-1-26 Cib consists Scavenged T1OP Investigated in 2001 undcr DOE/RL-2000-sbC ait acterization isdescibed
or four 1 ro (4-6)-diameiter Waste Stream in the 200-1 W-1 and 200-TW-2 RI Report (DOF/RI <2002-42).
x 1.2 m (4-) long concrete Tan k Farm/T Plant
culverts, buried vertically (bismuth Contaminant Distribution
with centers spaced 4.6 m phosphate/lanthanu Most of the contamination is located at the crib bottom in a zone Loo Is ft
(15 ftl)apart in a 9.1 x 9.1 x m fluoride): 1955- to 36.5 It (5.5 to11 m) bgs. The predominant contaminant of is Cs-137. The
4.6 m deep (30- x 30- x 15-ft 1956 (-l yt lower portion of this zone is the approximate top of the Cold Creek Unit.
deep) excavation. The depth duration). The crib Only Tc-99 and [H-3 were detected greater than 28.8 to (94 5 11) bgs. but
to the top of contamination received first-cycle concentrations were less than 4 pCi/g for these constituents in this zone.
is 5.5 m (18 t)1. This crib scavenged
was stabilized along with the supematant waste Maximum Cs-1 37 concentration occurred at the site bottom and generally
216-T-27 and 216-1-28 from 221T via an decreased with depth to II in (36.5 ft); however, the maximum
Cribs, underground concentrations of most contaminants occurred in the lower portion of this

pipeline and the 216- contaminated zone 34 to 36.5 Lt (10.4 toIl m) bgs.Located apprximately 99 m TY-201 Flush Tank
(325 It) fron the TY Tank after cascading Maximtun Cs-V7 concentiation: 47,900 pCi/g maxnmum St-10
Farm tanks and associated through Tanks 241- Concentration: 49.100 pCi/g.
with th2C6--6 through is Y- lol 241-TY- Significant reduction in the levels of contamination is associated with top of216 28Cribs This crib is 103, and the sand-dominated sequence of the HlanIord formation and the Cold Creekalso approximtael 46 1 241 -IY-104. It also Unit. RLS detected Cs-I 37 from near the surface to a depth of 128 ft (39 ml(ibft)fromthe216-T-18 received scavenged bgs. Log data indicate that most of the Cs-137 was detected from 18 to 91 ftCrib. BiPO4 solvent (5.5 to 27.7 m) bgs and is distributed deeper in the vadose zone toward the

extraction waste south end of the site. The maximum concentration detected by RIS is
from 'in Plant" and estimated to be gieater than 3,000 pCi/
"In Tank Farmt
scavenging Because contamination starts below 4.6 m (15 f) bgs, human health risks
operations. from direct exposure and ecological risks are not anticipated. H lowever,

significant contamination exists just below the bottom of the crib that could
pose risk to intruders. In addition, contaminations located deeper in the
vadose zone pose a potential threat to groundwater (i.e., these contaminants
could migrate through the vadose under existing conditions and Cause further
or continued impacts to groundwater).

Risks associated with this site imply that groundwater protection is required
and that altemnatives should consider protectioSn agairt-t a Ierten t Intrtiders.

ei5 1020 ~ ~ W.,40"

The 216-T-18 Crib has the
same construction as the
216-T-26 Crib. consisting of
four 1.2 m (4-ft)-diameter x
1.2 m (4-ft) long concrete
culverts, buried vertically
with centers spaced 4.6 m
(15 ft) apart in a 9.1 x 9.1 x
4.6 m deep (30- x 30- x 15-fti
deep) excavation. The depth
to the top of contamination
is 3.7 m (12 ft.

Located approximately
107 m (350 ft) from the TY
Tank Farm tanks and
approximately 46 m (150 fit)
from the 216-T-26 Crib.

Scavenging Test
EfflUent
T Plant: 1953. The
site received first
cycle scavenged test
effluent from T Plant
and scavenged
bismuth phosphate
solvent extraction
waste from the URP
process in the 221-tJ
Building.

The 216-F-18 Crib is analogous to the 216-T-26 Crib as indicated by process
history, contaminant inventory, effluent volume received, and expected
nature and vertical extent of contamination:
1. Received the same waste stream as 216-T-26 Crib; the contaminant

types are expected to be very similar
2. Site construction is identical to 216-T-26 Crib
3. Waste was received from the same source (221 -U)
4. Both sites are located in 200 West; the geology of the two sites is similar
5. Based on geophysical logs for the borehole near the 216--18 Crib, the

vertical extent of contamination is similar
6. Risks are expected to be similar to 216-T-26 Crib; because the top of the

contamination is located at 3.7 m (12 ft) hgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to I 5-f) zone risks to
intruders may be associated with high contamination at the bottom of the
waste site as evidenced by similar risk at 216-T-26 Crib

7. The relative effluent volume discharged to this crib suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-T-26 Crib. More volume of effluent was

216-T-18
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Table B-I. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste

Waste Site
Con figuration,

Construction, and

-V_ tNA Pisa_ _ gi_ _

1~nt~#4'~Stt *-> q

The 216-B-46 Crib consists
of four 1.2 m (4-ft)-
diameter x 1.2 m (4-ft) long
concrete culverts. buried
vertically with centers
spaced 4.6 n (15 ff) apart in
a 9.1 x 9.1 x 4.6 m deep
(30- x 30- x 15-ft deep)
excavation. The depth to
the top of contamination is
5.5 m (18 Ft),
Located approximately 140
m (460 ft) hor the BY
rank Farm tanks and within
the assembly of216-B-43
through 216-B-50 Cribs.

Seavened TBP
Waste Stream
Tank Farm/U Plant:
1955. The site
received scavenged
URP supematant
waste from the 221-
tU Building over a
four-month period in
1955. The waste
cascaded through the
BY Tank Farm tanks
before being
discharged to the
crib. The waste was
originally bismuth
phospiate/lanthanum
fluoride metal wastes
from 22 1-B,

Site Disd
Histor

Ptrpose.

Sites. (29 Pages)

arge
y RationaleWaste Site

sent to the 216-T-26 Crib; however, modeling for the 216-1-26 Crib
indicates that contaminants remaining in the vadose will likely impact
groundwater. Because less volume was discharged to the 216-T- 8
Crib, higher inventories could remain in the vadose (i.e., less
contamination may have flushed to the water table), posintg a more
significant future threat to groundwater than from the 216-TF-26 Crib.
This implies that groundwater protection is needed at this waste site, as
it is at the 216-T-20 Crib

8. Generally received less contaminant inventory than 216-T -6 Crib with
the exception of plutonium; the amount of plutonium and the total
volume discharged to a small site might have resulted in contaminant
concentrations of transuranic constituents at levels of concen (i.e..
greater than 100 nCi/g).

In general, the 216-T-18 Crib is analogous to and bounded by the 216-T-26
Crib. Remedial actions are needed to address the same risks as those of the
216-T-26 Crib, specifically protection of groundwater and protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e , Cs-137 and Plutoniitm)

Investigated in 1991 as part of the 200-OP-I1 U under DOE/RL-88-32;
characterization is described in the 200-1P- I RI Report (DOE/RL-92-70).

Contaminant Distribution

Sample data confirm that the bottom of the waste site is about 5.5 nm (8 ft)
bgs. Maximum contaminant concentrations were detected near the bottom of
the crib at a depth of 5.5 m 18 f) and generally decreased with depth. Most
of the contamination detected was within a zone extending from the bottom
of the crib to 49 ft.

Maximum Cs-137: 280,000 pCi/g; maximum Sr-90: 260,000 pCi/g
(concentrations decayed to 01/01/2004).

With exception ofTc-99 and nitrate, little contamination was detected greater
than 14.9 m (49.0 fl). Technetium-99 concentration is 160 pCi/g at depths
greater than 14.9 m (49 1)).
Because contamination starts below 4.6 m (15 11) bgs, human health risks
from direct exposure and ecological risks are not anticipated. However,
significant contamination exists just below the bottom of the crib that could
pose risk to intruders. In addition, contamination located deeper in the
vadose zone poses a potential threat to groundwater.

Risks associated with this site imply that groundwater protection is required
and that alternatives should consider protection against inadvertent intruders.

216-B-46
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Table B- . 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (29 Pages)

W~aste Site
ConfiratSit Site Discharge

Waste Site Contrution, History RationaleConstruction, and (IS
(WIDS)Purpose

ST& U ngw st stes be evahm~ed> _he __6-___ Cr___ md_

The 2 16-B-14 Crib is
constructed of wood, cinder
block and steel on a bed of
,ravel. Bottom dimensions
of the crib arc 6.1 x 6.1 m
(20 x 20 It). The waste site
dimensions are 24 x 24 x 4
m deep (80 x 80 x 13 ft
deep). The depth to the top
ofcontamination is 3 m (10
ft).

The 216-13-15 Crib is a 3.0
x 3.0 x 0.9 om high (10 x 10
x 3 fl) structure constructed
of wood, cinder block, and
steel on a bed of gravel.
Bottom dimensions of the
crib are 6.1 x 6.1 m (20 x 20
ft). The waste site
dimensions are 24 x 24 x 4
rn deep (80 x 80 x 13 ft
deep). The depth to the top
ofcontamination is 4 m
(13 lt).

Located in the BC Cribs and
Irenches Area and within

Scavenged TBP
Waste Stream
Tank Farm/B, BX,
BY: 1956. The site
received scavenged
bismuth phosphate
waste from LIRP
process waste in the
221-U Building. The
waste cascaded
through the BY Tank
Farm tanks before
being discharged to
the crib.

The point of the
contaminant release
is about 5 to 8 It
above the release
point at the 216-13-46
Crib.

Scavenged tBP
Waste Stream
Tank Farm/B, BX,
BY: 1956-1957. The
site received
scavenged bismuth
phosphate waste
from URP process
waste in the 221-U
Building. The waste
cascaded through the
BY Tank Farm tanks
before being
discharged to the
crib.

The 216-B-1 4 Crib is analogous to the 2'16-B-46 (tbii as indicated by process
history, contaminant inventory, effluent volume received. and expected
nature and vertical extent ofcontanmination

I Received the same waste stream as 216-B-46 Cr iib: therefore, the
contaminant types are expected to be vet y similar

2. Site construction is similar to 216-B -46 Crib; however, the 216-8-14
( rib is slightly larger than the 216 -B-46 Cib

3. Waste was received from the same source I221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. The vertical extent of contamination is expected to be similar, based on

evidence from similar sites investigated (e.g., 216-if-43 through 216-13-
50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; because the top of the
contamination is about 3 m (10 ft) bgs. human health and ecological
risks are expected in the 0 to 4.6 m (0 to 15-f) zone: risks to intruders
may be associated with high contamination at the bottom of the waste
site, as evidenced by similar risk at 216-B-46 Ctib

7. The relative effluent volume discharged to this crib suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. A slightly gieater relative
volume of effluent was sent to the 216-B-14 Crib; however, the larger
size of the 216-B-14 Crib suggests that contaminants remaining in the
vadose may exceed those found in 216-B-46 Crib, which was found to
pose a threat to groundwater. Because less volume was discharged to
the 2 16-B-14 Crib, higher inventories could remain in the vadose,
posing a mote signi ficant threat to ,roundwater than from the 216-11-46
Crib. This implies that groundwater protection is needed at this waste
site, as it is at 216-B-46 Crib

8. Generally received equivalent or slightly more contaminant inventory
than 216-B-46 Crib with the exception of nitrate: this strenethens the
need for groundwater protection at this waste site.

In general, the 216-B-14 Crib is analogous and roughly equivalent to the 216-
13-46 Crib. Remedial actions are needed to address the same risks as those of
216-B-46 Crib, specifically protection of groundwater and protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
shallower at the 216-B-14 Crib, remedial actions also are needed to address
human health and ecological risk in the 0 to 4.6 m (0 to I 5-ft) bgs zone.

The 216-B-15 Crib is analogous to the 216-346 Crib as indicated by process
history, contaminant inventory, effluent volume received, and expected
nature and vertical extent of contamination:
1. Received the same waste stream as 216-B-46 Crib; therefore, the

contaminant types are expected to be very similar
2. Site construction is similar to 216-B-46 Crib; however, the 216-B-I5

Crib is slightly larger than the 216-B-46 Crib
3. Waste was received from the same source (22 1-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. The vertical extent of contamination is expected to he similar based on

evidence from similar sites investigated (e.g., 216-B-43 through 216-B-
50 Cribs)

6. Risks aie expected to be similar to 216-B-46 Crib; because the top of the
contamination is about 4 m (13 ft) bgs, human health and ecological

216-13-14

216-B-15
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Table B-1. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (29 Pages)

Waste Site Site Discharge
Waste Site Configuration, History RationaleConstruction, and (WIDS)

Purpose

the assembly of 216-B-14 risks are expected in the 0 to 4.6 m (0 to 15-fl) zone; nsks to intruders
through 216-B-19 Cribs. may be associated with high contamination at the bottom of the waste

site as evidenced by similar risk at 216-B-46 Crib
7. The relative effluent volume discharged to this cnb suggests that

contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-3-46 Crib. An equivalent volume of
effluent was sent to the 216-B-15 Crib; however. the larger size of the
216-B-15 Crib suggests that contaminants remaining in the vadose may
exceed those found in 216-B-46 Crib, which was found to pose a threat
to groundwater. Because less volume was discharged to the 216-B-15
Crib, higher inventories could remain in the vadose. posing a more
significant threat to groundwater than from the 216-B-46 Crib. This
implies that groundwater protection is needed at this waste site, as it is at
216-146 Crib.

8. Generally received equivalent or less contaminant inventory than 216-B-
46 Crib.

In general, the 216-8-15 Crib is analogous and roughly equivalent to the 216-
B-46 Crib. Remedial actions are needed to address the same risks as those of
216-B-46 Crib, specifically protection of groundwater and proaection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
shallower at the 216-B-15 Crib, remedial actions also are needed to address
human health and ecological risk in the 0 to 4,6 m (0 to 15-fl) bgs zone.

216-13-16 The 216-B-16 Crib is a 3.0 Scavenoed TSt The 216-f-16 Crib is analogous to the 216-B-46 Crib as indicated by process
x 3.0 x 0.9 m high (10 x 10 Waste Stream history, contaminant inventory, effluent volume received, and expected
x 3 ft) structure constructed Tank Farm/B, BX, nature and vertical extent of contamination:
of wood. cinder block, and BY: 1956. The site 1. Received the same waste stream as 216-1-46 Crib; therefore, the
steel on a 1.5 m (5 1) bed of received scavenged contaminant types are expected to be very similar
gravel. Bottom dimensions bismuth phosphate 2. Site construction is similar to 2 16--46 Crib; however, the 216-B-16
of the crib are 6.1 x 6.1 m waste from URP Crib is slightly larger than the 216-B46 Crib
(20 x 20 ft).The waste site process waste in the 3. Waste was received from the same source (221-U)
dimensions are 24 x 24 x 4 221-U Building. The 4. Both sites are located in 200 East Area; the geology of the two sites ism deep (80 x 80 x 13 R waste cascaded si1deep). The depth to the top through the BY Tank sumilar
of contamination is 3m (10 ragm tanks before 5. The vertical extent of contamination is expected to be similar based on

being dmismhargsdbto evidence from similar sites investigated (e.g., 216-B-43 through 216-8-

the crib.
Located in the BC Cribs and 6. Risks are expected to be similar to 216-8-46 Crib; because the top of the
Trenches Area and within The 216-0-16 Crib contamination is about 3 m (10 11) bgs. human health and ecological
the assembly of 216-B-14 received scavenged risks are expected in the 0 to 4.6 m (0 to 15-f) zone; risks to intruders
through 216-0-19 Cribs, waste over a short may be associated with high contamination at the bottom of the waste

period of time site as evidenced by similar risk at 216-B-46 Crib
(5 months). 7. The relative effluent volume discharged to this cnb suggests that

contaminant inventory in the vadose zone may pose a threat to
groundwater similar to 216-846 Crib. A slightly lower volume of
efuent was sent to the 216-B-16 Crib; this suggests that contaminants
remaining in the vadose may not have been flushed through the crib and
concentrations may exceed those found in 216-B-46 Crib. which was
found to pose a threat to groundwater. Because less volume was
discharged to the 216-B-16 Crib, higher inventories could remain in the
vadose, posing a more significant threat to groundwater than from the
216-1-46 Crib. This implies that groundwater protection is needed at
this waste site, as it is at 216-B46 Crib.

8. Generally received equivalent or greater contaminant inventory than
216-0-46 Crib. The 216-B-16 Crib received higher inventories of
uranium, and Cs-I 37, supporting the need for groundwater protection
and the possibility of even higher shallow zone and intruder risks than
the 216-B-46 Crib.

In general, the 216-8-16 Crib is analogous to the 216-B46 Crib. with
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Table B-1. 200-TW-I Operable Unit Representative Sites and Associated Analogous Waste
Sites. (29 Pages)

Waste Site
ConfiatSi , Site Discharge

Waste Site Configuration, History Rationale
Construction, and WD)

Purpose
potential for higher risk from the Cs-137 in the shallow zone and in the zone
at the bottom of the crib structure. Remedial actions are needed to address
the same risks as those of 216-B 4 6 Crib, specificafly protection of
groundwater and protection against intrusion to contaminants at the bottom
of the waste site, which could pose a significant direct contact risk to a
potential intruder because or the nature of the contaminants (i.e., Cs-137 and
Sr-90). Because the contamination is shallower at the 216-8-16 Crib,
remedial actions also are needed to address human health and ecological risk
in the 0 to 4.6 m (0 to 15-1) bgs zone.

216-B-17 The 216--17 Crib is a 3.0 Scvnn Ed TB The 216-B-17 Crib is analogous to the 216-B-46 Crib as indicated by process
x 3.0 x 0.9 m high (10 x 10 Waste S1ram history, contaminant inventory, effluent volume received. and expected
x 3 It) structure constructed Tank FaroVB, BX. nature and vertical extent of contamination:
or wood. cinder block, and BY: 1956. The site I. Received the same waste stream as 216-B-46 Crib; therefore, the
steel on a 1.5 m (5 ft) bed received in-tank contaminant types am expected to be very similar
of gravel. Bottom scavenged (first 2. Site construction is similar to 216-B-46 Crib; however, the 216-B-17dimensions of the crib are cycle) and scavenged Crib is slightly larger than the 216-B-46 Crib61 x 6.1 m (20 x 20 ft). bismuth phosphate
The waste site dimensions waste from URP 3. Waste was received from the same source (221 -U)
are 24 x 24 x 4 m deep (80 process waste in the 4. Both sites are located in 200 East Area; the geology of the two sites is
x 80 x 13 f deep). The 221-U Building. The similar
depth to the lop of waste cascaded 5. The vertical extent of contamination is expected to be similar based on
contamination is 3.4 m (II through the BY Tank evidence from similar sites investigated (e.g., 216-B-43 through 216-B-
f). Farm tanks before 50 Cribs)

being discharged 10 6. Risks are expected to be similar to 216-1346 Crib; because the top of
Trenches Ar Ci and within te crib the contamination is about 3.4 m (II It) bgs, human health and
the assembly ot216-D-14 The 216-8-17 Crib ecological risks are expected in the 0 to 4.6 m (0 to 15-fl) zone; risks to
through 216-B-19 Cribs, received waste over a intruders may be associated with high contamination at the bottom of

short period of time the waste site as evidenced by similar risk at 216-13-46 Crib
(one month) 7. The relative effluent volume discharged to this crib suggests that

contaminant inventory in the vadose zone rnay pose a threat to
groundwater, similar to 216-1-46 Crib. A lower volume of effluent
was sent to the 216-B-17 Crib; this suggests that contaminants
remaining in the vadose my not have been flushed through the crib and
concentrations may exceed those found in 216-B-46 Crib, which was
round to pose a threat to groundwater. Because less volume was
discharged to the 216-0-17 Crib, higher inventories could remain in the
vadose, posing a more significant threat to groundwater than rorm the
216-B-46 Crib. This implies that groundwater protection is needed at
this waste site, as it is at 216-846 Crib

S. Generally received equivalent or greater contaminant inventory than
216-0-46 Crib. The 216-B-17 Crib received a higher inventory of
uranium, supporting the need for groundwater protection.

In general, the 216-8-17 Crib is analogous and roughly equivalent to the 216-
8-46 Crib. Remedial actions are needed to address the same risks as those of
2 16--46 Crib, specifically protection of groundwater and protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-1 37 and Sr-90). Because the contamination is
shallower at the 216-B-17 Crib, remedial actions also are needed to address
human health and ecological risk in the 0 to 4.6 in (0 to )5-1) bgs zone.
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Table B-1. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste
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WVaste Site Site DischargeConfiguration, itr
Waste Site Cofgrto, History RationaleConstruction, and (WIDS)

Purpose

The 216-1-18 Crib is a 3.0
x 3.0 x 0.9 m high (10 x 10
x 3 f) structure constructed
of wood, cinder block, and
steel on a 1.5 m (5 I) bed of
gravel. Bottom dimensions
of the crib are 6.1 x 6.1 m
(20 x 20 fl).The waste site
dimensions are 24 x 24 x 4
in deep (80 x 80 x 13 It
deep). The depthto the top
of contamination is 3.4 mn
(I (1).

Located in the DC Cribs and
Trenches Area and within
the assembly of 216-13-14
through 216-B-l9 Cribs.

The 216-0-19 Crib is a 3.0
x 3.0 x 0.9 m high (10 x 10
x 3 1) structure constructed
of wood, cinder block, and
steel on a 1.5 m (5 ft) bed of
gravel. Bottom dimensions
of the crib are 6.1 x 6.1 n
(20 x 20 f).The waste site
dimensions are 24 x 24 x 4
m deep (80 x 80 x 13 It
deep). The depth to the top
of contamination is 4 m (13
A).

Located in the BC Cribs and
Trenches Area and within
the assembly of 216-B-14

ScaveneedThP
waste Stam
Tank Farm/B. BX.
BY: over a short
period of time (one
month) in 1956. The
site received
scavenged bismuth
phosphate waste
from URP process
waste in the 221-U
Building. The waste
cascaded through the
BY Tank Farm tanks
before being
discharged to the
crib.

Scavenced TP
Waste Stream
Tank FarmnB, DX,
BY: 1957. The site
received in-tank
scavenged (first
cycle) and scavenged
bismuth phosphate
waste from URP
process waste in the
221-U Building. The
waste cascaded
through the BY Tank.
Farm tanks before
being discharged to
the crib.

The 216-B-18 Crib is analogous to the 216-B-46 Crib as indicated by process
history. contaminant inventory, effluent volume received, and expected
nature and vertical extent of contamination:

1. Received the same waste stream as 216--46 Crib; therefore, the
contaminant types are expected to be very similar

2. Site constrction is similar to 216-846 Crib; however, the 216-B-19
Crib is slightly larger than the 216-B-46 Crib

3.
4.

Waste was received from the same source (22 1-U)
Both sites are located in 200 East Area; the geology of the two sites is
similar

5. The vertical extent of contamination is expected to be similar based on
evidence from similar sites investigated (e.g.. 216-043 through 216-B-
50 Cribs)

6. Risks arm expected to be similar to 216-B-46 Crib; however, because the
top of the contamination is about 3.4 m (I I ft) bgs. human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-ft) zone; risks to
intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-B-46 Crib

7. The relative emfuent volume discharged to this crib suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. A slightly greater volume of
effluent was sent to the 216-1-18 Crib; however, the larger size of the
216-B-18 Crib suggests that contaminants remaining in the vadose may
exceed those found in 216-B-46 Crib, which was found to pose a threat
to groundwater. Because less relative volume was discharged to the
216-B-18 Crib, higher inventories could remain in the vadose, posing a
more significant threat to groundwater than from the 216-8-46 Crib.
This implies that groundwater protection is needed at this waste site, as
it is at 216-B-46 Crib.

8. Generally received equivalent or greater contaminant inventory than
216-8-46 Crib. The 216-B-Is Crib received higher inventories of
uranium and ferrocyanide, supporting the need for groundwater
protection.

In general, the 216-B-I8 Crib is analogous and roughly equivalent to the 216-
B-46 Crib. Remedial actions are needed to address the same risks as those of
216-13-46 Crib, specifically protection of groundwater and protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
shallower at the 216-0-18 Crib, remedial actions also are needed to address
human health and ecological risk in the 0 to 4.6 rn (0 to 15-) bgs zone.

The 216-1-19 Crib is analogous to the 216-0-46 Crib as indicated by process
history, contaminant inventory, effluent volume received, and expected
nature and vertical extent of contamination:

I. Received the same waste stream as 216-B-46 Crib; thereire, the
contaminant types are expected to be very similar

2. Site construction is similar to 216-1-46 Crib; however, the 216-B-19
Crib is slightly larger than the 216-46 Crib

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated (e.g.. 216-1343 through 216-B-
50 Cribs)

6. Risks are expected to be similar to 216-0-46 Crib; because the top of
the contamination is about 4 m (13 i) bgs. human health and ecological
risks are expected in the 0 to 4.6 m (0 to 15-ft) zone; risks to intruders
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Waste Site
Waste Site CSite Discharge

Configuration,
WVaste Site HsryRationale

Construction, and WIDS)
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through 216-B-19 Cribs. may be associated with high contamination at the bottom of the waste
site as evidenced by similar risk at 216-8-46 Crib

7. The relative effluent volume discharged to this crib suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-.B-46 Crib. An equivalent volume of
effluent was sent to the 216-B-19 Crib; this suggests that contaminants
remaining in the vadose may not have been flushed through the crib and
concentrations may exceed those found in 216-B-46 Crib, which was
found to pose a threat to groundwater. This implies that groundwater
protection is needed at this waste site, as it is at 216-B46 Crib

S. Generally received equivalent contaminant inventory compared to 216.
B-46 Crib. The 216-B-19 Crib received higher inventories of Cs-137
and a similar quantity of nitrate. supporting the need for groundwater
protection and the possibility of even higher shaltow zone and intruder
risks than the 216-8-46 Crib.

In general, the 216-B-19 Crib is analogous to the 216-B-46 Crib, with a
potential for higher risk from the Cs-137 in the shallow zone and in the zone
at the bottom of the crib structure. Remedial actions are needed to address
the same risks as those of 216-8-46 Crib, specifically protection of
groundwater and protection against intrusion to contaminants at the bottom
of the waste site, which could pose a significant direct contact risk to a
potential intruder because of the nature of the contaminants (i.e., Cs-137 and
Sr-90). Because the contamination is shallower at the 216-B-19 Crib,
remedial actions also are needed to address human health and ecological risk
in the 0 to 4.6 m (0 to IS- ) bgs zone.

216-B-20 The 216-0-20 Trench is a Scavenged TB The 216-8-20 Trench is analogous to the 216-B-46 Crib as indicated by
backfilled unlined ditch. Waste Strean process history, contaminant inventory, effluent volume received, and
Waste site dimensions are Tank Farrm'B. BX. expected nature and vertical extent of contamination:
153 x 3 x 4 m deep (500 x BY: 1956. The site 1. Received the same waste stream as 216-8-46 Crib; therefore, the
10 x 13 t deep). The depth received scavenged contaminant yes are expected to be very similar
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-1146 Crib despite 216-B-20 being ais 3.7 im (12 i). waste from URh trench rather than a crib; both are unlined near-surface liquid disposal
1.ocated in the BC Cribs and process waste in the Sites221 -U Building. The
Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U)
the assembly of 216-8-20 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is
through 216-B-22 Trenches. Farm tanks before similar

being discharged to 5. The vertical extent of contamination is expected to be similar based on
the trench. evidence rrom similar sites investigated (e.g.. 216-B-43 through 216-B-

50 Cribs)
6. Risks are expected to be similar to 216-8-46 Crib; because the top of the

contamination is about 3.7 n (12 fl) bgs, human health and ecological
risks are expected in the 0 to 4.6 n (G to IS-f) zone; risks to intruders
may be associated with high contamination at the bottom of the waste
site as evidenced by similar risk at 216-8-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwatersimilar to 216-B-46 Crib. Roughly half the relative
volume of effluent was sent to the 216-B-20 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-
B-46 Crib, which was found to pose a threat to groundwater. This
implies that groundwater protection is needed at this waste site, as it is
at 216-0-46 Crib

8. Generally received equivalent or greater contaminant inventory than
216-B-46. The 216-B-20 Trench received higher inventories of Cs-137,
and Tc-99 and uranium, supporting the need for groundwater protection
and higher shallow zone and intruder risks than the 216-B46 Crib.
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In general, the 216-B-20 Trench is analogous to the 216-B-46 Crib, with a
potential for higher risk from the Cs-I 37 in the shallow zone and in the zone
at the bottom of the trench structure, and higher risk from Tc-99 and uranium
in the deeper vadose soil. Remedial actions arm needed to address the same
risks as those of 216-B-46. specifically protection of groundwater and
protection against intrusion to contaminants at the bottom of the waste site,
which could pose a significant direct contact risk to a potential intruder
because of the nature of the contaminants (i.e., Cs-137 and Sr- 90). Because
the contamination is shallower at the 216-B-20 Trench, remedial actions also
are needed to address human health and ecological risk in the 0tc 4.6 m (0t
15-fl) bgs zone.

The 216-B-21 Trench is a
backfilled unlined ditch.
Waste site dimensions are
153 x 3 x 4 m deep (500 x
10 x 13 f deep). The depth
to the top of contamination
is 3.7 m (12 fl).
1.ocated in the BC Cribs and
Trenches Area and within
the assembly of 216-8-20
through 216-13-22 Trenches.

Scaveneed TB
Waste Stream
Tank FanmvB, BX,
BY: 1956. The site
received scavenged
bismuth phosphate
waste From UR?'
process waste in the
221-U Building. The
waste cascaded
through the BY Tank
Farm tanks before
being discharged to
the trench.

The 216-B-21 Trench is analogous to the 216-1146 Crib as indicated by
process history, contaminant inventory, effluent volume received, and
expected nature and vertical extent of contamination:

I. Received the same waste stream as 216-846 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to 216-846 Crib despite 216-B-21 being a
trench rather than a crib; both are unlined near-surface liquid disposal
Sites

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. The vertical extent ofcotatination is expected to be similar based on

evidence from similar sites investigated (e.g.. 216-1143 through 216-B-
50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; because the top of
the contamination is about 3.7 m (12 A) bgs. human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-A) zone; risks to
intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-1-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Roughly half the relative
volume of effluent was sent to the 216--21 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-
B146 Crib, which was found to pose a threat to groundwater. This
implies that groundwater protection is needed at this waste site, as it is
at 216-B46 Crib

8. Generally received equivalent or greater contaminant inventory than
216--46 Crib, The 216-0-21 Trench received higher inventories of
uranium and Cs-137, supporting the need for groundwater protection
and higher shallow zone and intruder risks than the 216-1-46 Crib.

In general, the 216-B-21 Trench is analogous to the 216-D46 Crib, with a
potential for higher risk from the Cs-137 in the shallow zone and in the zone
at the bottom of the trench structure, and higher risk from uranium in the
deeper vadose soil. Remedial actions are needed to address the same risks as
those of 216-B46 Crib, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e.. Cs-137 and Sr-90). Because the
contamination is shallower at the 216-B-21 Trench, remedial actions also ate
needed to address human health and ecological risk in the 0 to 4.6 m (0 to 15-
f) bgs zone.
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153 x 3 x 4 m deep (500 x BY: 1956. The site expected nature and vertical extent of contamination:
10 x 13 ft deep). The depth received scavenged 1. Received the same waste stream as 216-1-46 Crib; therefore, the
to the top of contamination bismuth phosphate contaminant types are expected to be very similar
is 3.7 m (12 f). waste from URP 2. Site construction is similar to 216-8-46 Crib despite 216-0-22 being a
Located in the BC Cribs and 2oe w d the trench rather than a crib; both are unlined near-surface liquid disposal
Trenches Area and within -Waste cascaded Te
the assembly of 216-B-20 through the BY Tank 3. Waste was received from the same source (221-U)
through 216-0-22 Trenches. Farm tanks before 4. Both sites ar located in 200 East Area; the geology of the two sites is

being discharged to similar
the trench. 5. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated (e.g., 216-1-43 through
216-8-50 Cribs)

6. Risks are expected to be similar to 216-1-46 Crib; because the top of
the contamination is about 3.7 m (12 ft) bgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to IS-0) zone; risks to
intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-8-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Roughly half the relative
volume of effluent was sent to the 216-8-22 Trench: this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-
8-46 Crib, which was found to pose a threat to groundwater. This
implies that groundwater protection is needed at this waste site, as it is
at 216-B-46 Crib

. Generally received less contaminant inventory than 216-1-46. The
216-B-22 Trench received higher inventory of unnium, supporting the
need for groundwater protection.

In general, the 216-B-22 Trench is analogous to the 216-1-46 Crib, with a
potential higher risk from uranium in the deeper vadose soil. Remedial
actions are needed to address the same risks as those of 216-0-46 Crib.
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a signiticant
direct contact risk to a potential intruder because of the nature of the
contaminants (i.e.. Cs-137and Sr-90). Because the contamination is
shallower at the 216-B-22 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m (0 to IS-11) bgs
zone.
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The 216-B-23 Trench is a
backfilled unlined ditch.
Waste site dimensions are
153 x 3 x 5.4 m deep (500 x
10 x IS R deep). Includes
2.4 m (8 ft) of overburden.
The depth to the top of
contamination is 5.8 m (19
A).

Located in the DC Cribs and
Trenches Area and within
the assembly of 216-1-23
through 216-B-28 and 216-
[-52 Trenches.

The 216-B-24 Trench is a
backfilled unlined ditch.
Waste site dimensions are
153 x 3 x 5.4 m deep (500 x
10 x IS ft deep). Jncludes
2.4 m (8 It) of overburden.
The depth to the top of
contamination is 5.8 m (19
1t).

Located in the BC Cribs and
Trenches Are and within
the assembly of 216-B-23
through 216-1-28 and 216-
B-52 Trenches.

Scavenged TBP
Waste Stream
Tank FarnV. BX.
BY: 1956. The site
received scavenged
bismuth phosphate
waste from URP
process waste in the
221-U Building. Te
waste cascaded
through the BY Tank
Farm tanks before
being discharged to
the trench.

Scavcngcd TP
Waste Stream
Tank FarnvB. BX,
BY: 1956. The site
received scavenged
bismuth phosphate
waste from UR?
process waste in the
221-U Building. The
waste cascaded
through the BY Tank
Farm tanks before
being discharged to
the trench.

216-B-23
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The 216-1-23 Trench is analogous to the 216-B-46 Crib as indicated by
process history, contaminant inventory. effluent volume received, and
expected nature and vertical extent of contamination:

I. Received the same waste stmm as 216-1-46 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to 216-B-46 Crib despite 216-0-23 being a
trench rather than a crib: both are unlined near-surface liquid disposal
sites

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated (e.g.. 216-0-43 through 216-1-
50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; because the top of the
contamination is about 5.8 m (19 11) bgs, human health and ecological
risks are not anticipated in the 0 to 4.6 m (0 to 15-fl) zone; risks to
intruders may be associated with high contamination at the bottom of the
waste site as evidenced by similar risk at 216-U-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-0-46 Crib. Roughly half the relative volume
of effluent was sent to the 216-B-23 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed through
the trench and concentrations may exceed those found in 216-0-46 Crib,
which was found to pose a threat to groundwater. This implies that
groundwater protection is needed at this waste site, as it is at 216-1-46
Crib

8. Generally received equivalent or less contaminant inventory than 216-B-
46 Crib. Even so, the need for groundwater protection and the possibility
of shallow zone and intruder risks exists.

In general, the 216-1-23 Trench is analogous to the 216--46 Crib, with a
potential for reduced risk in the shallow zone and in the zone at the bottom of
the trench structure, and reduced risk in the deeper vadose soil. Remedial
actions are needed to address the same risks as those of 216-B-46 Crib,
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a significant
direct contact risk to a potential intruder because of the nature of the
contaminants (i.e.. Cs-I 37 and Sr-90).

The 216-B-24 Trench is analogous to the 216-B-46 Crib as indicated by
process history, contaminant inventory, effluent volume received, and
expected nature and vertical extent of contamination:

I. Received the same waste stream as 216-B-46 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to 216-0-46 Crib despite 216-B-24 being a
trench rather than a crib; both are unlined near-surface liquid disposal
sites

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated (e.g., 216-1343 through 216-B-
50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; because the top of the
contamination is about 5.8 m (19 fi) bgs. human health and ecological
risks are not expected in the 0 to 4.6 m (0 to 15-11) zone; risks to
intruders may be associated with high contamination at the bottom of the

216-B-24
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Waste Site
Configuration. Site Discharge

Waste Site History Rationale
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Purpose
waste site as evidenced by similar risk at 216-B-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater. similarto26-846 Crib. Roughly halfthe relative volume
of emuent was sent to the 216-B-24 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations my exceed those found in 216-B-
46 Crib, which was found to pose a threat to groundwater. This implies
that groundwater protection is needed at this waste site, as it is at 216-B-
46 Crib

8. Generally received equivalent or less contaminant inventory than 216-B.
46 Crib, except tor uranium and roughly four times the quantity of
plutonium. The need for groundwater protection and the possibility of
shallow zone and intruder risks exists.

In general, the 216-1-24 Trench is analogous to the 216-B-46 Crib, with a
potential for reduced risk in the shallow zone and in the zone at the bottom of
the trench structure, and reduced risk in the deeper vadose soil. Remedial
actions are needed to address the same risks as those of 216-8-46 Crib.
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom orlihe waste site, which could pose a significant
direct contact risk to a potential intruder because of the nature of the
contaminants (i.e.. Cs-l37 and Sr-90).

216-B-25 he 216-B-25 Trench is a Scavenged TBP The 216-8-25 Trench is analogous to the 216-846 Crib as indicated by
backfilled unlined ditch. Waste Stream process history, contaminant inventory, effluent volume received, and
Waste site dimensions are Tank Farm/B, BX. expected nature and vertical extent of contamination:
153 x 3 x 6.2 m deep (500 x BY: 1956. The site 1. Received the same waste stream as 216-B46 Crib; therefore, the
10 x 20 ft deep). Includes 3 received scavenged contaminant types are expected to be very similar
m (lo n) of overburden. bismuth phosphate 2. Site construction is similar to 216-B-46 Crib despite 216-B-25 being a
The depth to the top of waste from Un? trench rather than a crib; both are unlined near-surface liquid disposalcontamination is 5.8 m (19 process waste in the

221-U Building. The
waste cascaded 3. Waste was received from the same source (221-U)

Located in the BC Cribs and through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is
Trenches Area and within Farm tanks befure similar
the assembly of 216-B-23 being discharged to 5. The vertical extent of contamination is expected to be similar based onthrough 226-B-28 and 216- the trench. evidence from similar sites investigated (e.g., 216-B-43 through 216-B-B-52 Trenches. 50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; because the top of
the contamination is about 5.8 m (19 A) bgs, human health and
ecological risks are not expected in the 0 to 4.6 m (0 to 15-ft) zone; risks
to intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-B-46 Crib

7. The relative effuent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-8-46 Crib. Roughly half the relative
volume of effuent was sent to the 216-B-25 Trench: this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-
B46 Crib, which was found to pose a threat to groundwater, This
implies that groundwater protection is needed at this waste site, as it is
at 216-1.46 Crib

8. Generally received less contaminant inventory than 216-B-46 Crib.
In general, the 216--25 Trench is analogous to the 216-B-46 Crib, with a
potential for reduced risk in the shallow zone and in the zone at the bottom of
the trench structure, and reduced risk in the deeper vadose soil. Remedial
actions are needed to address the same risks as those of 216-0-46,
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a significant
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Purpose

direct contact risk to a potential intruder because of the nature of the
contaminants (i.e.. Cs-137 and Sr-90).

'The 216-B-26 Trench is a
backrilled unlined ditch.
Waste site dimensions are
153 x 3 x 5.4 m deep (500 x
10 x IS ftdcep). Includes
2.4 m (8 ft) of overburden.
The depth to the top or
contamination is 5.8 in (19
f). However, RLS logging
of the C4191 borehole
through the trench indicated
conmamination at
approximately 3.7 m (12 ft)
bgs.

Located in the BC Cribs and
Trenches Area and within
the assembly of 216-B-23
through 216-B-23 and 216-
8-52 Trenches.

Scaveneed T1P
Waste Stream
Tank Farm/B, BX.
BY: 1956-1957. The
site received
scavenged bismuth
phosphate waste
from URP process
waste in the 221-U
Building. The waste
cascaded through the
BY Tank Farm tanks
before being
discharged to the
trench.

The 216-0-26 Trench is analogous to the 216-B-46 Crib as indicated by
process history. contaminant inventory, effluent volume received, and
expected nature and vertical extent of contamination:

1. Received the same waste stream as 216.--46 Crib: therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to 216-B-46 Crib despite 216-8-26 being a
trench rather than a cnb; both are unlined near-surface liquid disposal
sites

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated (216-B-43 - 216-B-50 Cribs)
6. Risks are expected to be similar to 216-B-46 Crib; because the top of

the contamination is about 3.7 m (12 ft) bgs. human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-11) zone; risks to
intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-B-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-0-46 Crib. Slightly more than half the
relative volume of effluent was sent to the 216-D-26 Trench; this
suggests that contaminants remaining in the vadose may not have been
flushed through the trench and concentrations my exceed those found
in 216-846 Crib, which was found to pose a threat to groundwater.
This implies that groundwater protection is needed at this waste site, as
it is at 216-D-46 Cnb

8. Generally received equivalent or greater contaminant inventory than
216.--46 Crib. The 216-B-26 Trench received higher inventories of
uranium and Cs-137 supporting the need for groundwater protection.

The 216-B-26 Trench was sampled in 2003 and is reported in this document.
Contaminant Distribution is as follows,
Sample data revealed that the bottom of the waste site is near 4.5 m (13 f)
bgs. nTe bulk of the contamination was observed at this depth,
Maximum Cs-37. 529.00 pCilg at 4.0-4.7 m (13 -15.5 fl)bgs.
Maximum Sr-90: 974.000 pCi/g at the same depth.
Maximum plutonium-239/240: 195 pCi/g at the same depth.
Maximum total uranium: 56.9 mg/kg at the same depth.
Technetium-99 and nitrate were observed deeper in the vadose zone.
Maximum Tc-99: 92 pCi/g at about 30.5 m (100 11) bgs.
Maximum nitrate: 4,090 mg/kg at the same depth.
Because contamination starts above 4.6 m (15 ft) bgs. human health risks
from direct exposure risks are anticipated. Significant contamination exists
just below the bottom of the trench that could pose risk to intruders. In
addition, contamination located deeper in the vadose zone poses a potential
threat to groundwater. Risks associated with this site imply that groundwater
protection is required and that alternatives should consider protection against
inadvertent intruders.
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- asteSite Site Discharge
Waste Site Configuration, History Rationale

Construction, and (WIDS)
Purpose

216-B-27 The 216-8-27 Trench is a Scavenec TTh 'e 216-B-27 Trench is analogous to the 216-8-46 Crib as indicated by
backfilled unlined ditch. Waste Stam process history. contaminant inventory, effluent volume received, and
Waste site dimensions are Tank FafrmB, OX, expected nature and vertical extent of contamination:
153 3 x 5.4 m deep (500 x BY; 1957. The site I. Received the same waste stream as 216-13-46 Crib; therefore, the
10 x IS fl deep). Includes received scavenged contaminant types are expected to be very similar
2.4 m (8 ft) of overburden. bismuth phosphate 2. Site construction is similar to 216-8-46 Crib despite 216-B-27 being aThe depth to the top of wsie fram UR btench rather than a crib; both ar unlined near-surface liquid disposal
contamination is 5.5 m (18 process waste in the
(0. 221-Ufluilding. The site

waste cascaded 3. Waste was received from the same source (221-U)
Located in the BC Cribs and through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is
Trenches Area and within Farm tanks before similar
the assembly of216-B-23 being discharged to 5. 77e vertical extent of contamination is expected to be similar based onthrough 216-B-28 and 216- the trench. evidence from similar sites investigated (e.g., 216-8-43 through 216-B-B-52 Trenches, 50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; because the top or
the contamination is about 5.5 m (1 it) bgs, human health and
ecological risks are not expected in the 0 to 4.6 m (0 to 15-1) zone; risks
to intruders may be associated with high contamination at the botiom of
the waste site as evidenced by similar risk at 216-0-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. About half the relative volume
of effluent was sent to the 216-1-27 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-
B-46 Crib, which was found to pose a threat to groundwater. This
implies that groundwater protection is needed at this waste site, as it is
at 216-B-46 Crib

8. Generally received equivalent or lesser contaminant inventory than 216-
B-46 Crib. The 216-B-27 Trench received a higher inventory of
uranium, though, supporting the need for groundwater protection.

In general, the 216-8-27 Trench is analogous to the 216-8-46 Crib, with a
potential higher risk from uranium in the deeper vadose soil. Remedial
actions are needed to address the same risks as those of 216-B-46 Crib,
speci6cally protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a significant
direct contact risk to a potential intruder because of the nature of the

I _contaminants (i.e.. Cs-137 and Sr-90).

216-B-28 The 216-3-28 Trench is a Scnvngd T13P The 216--28 Trench is analogous to the 216-0-46 Crib as indicated by
backiled unlined ditch. Waste Stream process history, contaminant inventory, effluent volume received, and
Waste site dimensions are Tank Farm/B. BX, expected nature and vertical extent of contamination:
153 x 3 x 3 m deep (500 x BY: 1957, The site I. Received the same waste stream as 216-8-46 Crib; therefore, the
10 x 10 R deep). The depth received scavenged contaminant types are expected to be very similar
to the top ofontamination bisnwth phosphate . 2. Site construction is similar to 216-0-46 Crib despite 216-B-28 being ais 3.7 m (12 . wte fom U trench rather than a crib; both are unlined near-surface liquid disposal
Located in the BC Cribs and 221-U Building. The sites
Trenches Area and within waste cascaded 3. Waste was received frm the same source (221-U)
the assembly of 21 6-B-23 through the BY Tank 4. Both sites are located in 200 Easi Area; the geology of the two sites is
through 216-0-28 and 216- Farm tanks before similar
B-52 Trenches, being discharged to 5. The vertical extent of contamination is expected to be similar based on

the trench. evidence from similar sites investigated (e.g., 216-843 through 216-1-
50 Cribs)

6, Risks are expected to be similar to 216-B-46 Crib; because the top of
the contamination is about 3.7 m (12 fl) bgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-1) zone; risks to
intrudes tmay be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-0-46 Crib
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Construction, and (WIDS)
Purpose

7. The relative eMuent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 21613-46 Crib. Slightly more than half the
relative volume of efuent was sent to the 216-B-23 Trench; this
suggests that contaminants remaining in the vadose may not have been
flushed through the trench and concentrations may exceed those found
in 216-B-46 Crib, which was found to pose a threat to groundwater.
This implies that groundwater protection is needed at this waste site, as
it is at 216-B-46 Crib

8. Generally received equivalent or Icssercontaminant inventory than 216-
8-46 Crib. Even so, the need for groundwater protection exists.

In general, the 216-B-23 Trench is analogous to the 216-0-46 Crib.
Remedial actions are needed to address the same risks as those of216-B-46
Crib. specifically protection of groundwater and protection against intrusion
to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
shallower at the 216-B-28 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m (0 to 15-l) bgs
zone.

216-B-29 The 216-B-29 Trench is a Scavenged TBP The 216-8-29 Trench is analogous to the 216-B-46 Crib as indicated by
backifiled unlined ditch. waste Stream process history, contaminant inventory, effluent volume received, and
Waste site dimensions are Tank Farn/B, BX, expected nature and vertical extent of contamination:
153 x 3 x 3 m deep (500 x BY: 1957. The site 1. Received the same waste stream as 216-1-46 Crib; therefore, the
10 x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-B46 Crib despite 216-B-29 being a
is 3.7 m (12 fl). waste from URP trench rather than a crib; both are unlined near-surface liquid disposal

process waste in the
Located in the C Cribs and 221-U Building. The sites
Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U)
the assembly of 216-B-28 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is
through 216-0-34 Trenches. Farmn tanks before similar

being discharged to 5. he vertical extent of contamination is expected to be similar based on
the trench. evidence from similar sites investigated (e.g., 216 -B- 4 3 through 216-B-

50 Cribs)
6. Risks are expected to be similar to 216-B-46 Crib; because the top of the

contamination is about 3.7 m (12 fl) bgs, human health and ecological
risks are expected in the 0 to 4.6 m (0 to IS-A) zone; risks to invaders
may be associated with high contamination at the bottom of the waste
site as evidenced by similar risk at 216-0-46 Crib

7. he relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Slightly more than half the
relative volume of effluent was sent to the 216-B-29 Trench; this
suggests that contaminants remaining in the vadose may not have been
flushed through the trench and concentrations may exceid those found in
216-B-46 Crib, which was found to pose a threat to groundwater. This
implies that groundwater protection is needed at this waste site, as it is at
216-B46 Crib

S. Generally received equivalent or lesser contaminant inventory than 216-
8-46 Crib. The 216-B-29 Trench received a higher inventory of
uranium. supporting the need for groundwater protection.

In general, the 216-B-29 Trench is analogous to the 216-B-46 Crib.
Remedial actions are needed to address the same risks as those of 216-1-46
Crib, specifically protection of groundwater and protection against intrusion
to contaminants at the bonom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
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shallower at the 216-3-29 Trench, remedial actions also arm needed to
address human health and ecological risk in the 0 to 4.6 rn (0 to 15-11) bgs
zone.

216-B-30 The 216-B-30 Trench is a Scaveneed TVP The 216-B-30 Trench is analogous to the 216-0-46 Crib as indicated by
backrilled unlined ditch. Waste Stream process history, contaminant inventory, effluent volume received, and
Waste site dimensions are Tank FamvB, BX. expected nature and vertical extent of contamination:
153 x 3 x 3 m deep (500 x BY: 1957. The site 1. Received the same waste stream as 216-B-46 Crib; therefore. the
10 a 13 ft deep). The depth received scavenged contaminant types are expected to be very similar
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-0-46 Crib despite 216-B-30 being a
is 3.7 m (12 I). waste from UR? trench rather than a crib; both are unlined near-surface liquid disposal
Located in the BC Cribs and 221-U Building The sites
Trenches Area and within waste cascaded 3. Waste was received fron the same source (221-U)
the assembly or 216-B-23 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is
through 216-B-34 Trenches. Farm tanks before similar

being discharged to 5. The vertical extent of contamination is expected to be similar based on
the trench. evidence from similar sites investigated (e.g., 216-B-43 through 216-D-

50 Cribs)
6. Risks are expected to be similar to 216-B-46 Crib; because the top or the

contamination is about 3.7 in (12 A) bgs, human health and ecological
risks are expected in the 0 to 4.6 mn (0 to IS-fl) zone: risks to intruders
may be associated with high contamination at the bottom ofthe waste
site as evidenced by similar risk at 216-B-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Slightly more than half the
relative volume of effluent was sent to the 216-B-30 Trench; this
suggests that contaminants remaining in the vadose may not have been
flushed through the trench and concentrations may exceed those found
in 216-8-46 Crib, which was found to pose a threat to groundwater.
This implies that groundwater protection is needed at this waste site, as
it is at 216-8-46 Crib

S. Generallyreceived lesscrcontaninantinventorythan 216-B-46Crib.
The 216-B-30 Trench received considerably higher inventories or Cs-
137, supporting the need for intruder protection.

In general, the 216-B-30 Trench is analogous to the 216-B-46 Crib.
Remedial actions are needed to address the same risks as those of 216--46
Crib, specifically protection ofgroundwatcr and protection against intrusion
to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e.. Cs-I 37 and Sr-90). Because the contamination is
shallower at the 216-B-30 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m (0 to I5-ft) bgs
zone.
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WVaste Site
Waste Site CSite Discharge

Waste Site rHistory Rationale
Construction. and (WIDS)-

Purpose

216-B-31 The 216-B-31 Trench is a Scavenged TB The 216-B-31 Trench is analogous to the 216-B-46 Crib as indicated by
backflled unlined ditch. Waste Stream process history, contaminant inventory, effluent volume received, and
Waste site dimensions are Tank FarmvB, BX, expected nature and vertical extent of contamination:
153 x 3 x 3 mdeep (500 x BY: 1957. The site I. Received the same waste stream as 216-B-46 Crib; therefore. the
10 x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar
to the top ofcontumination bismuth phosphate 2. Site consitnction is similar to 216-B-46 Crib despite 216-8-31 being ais 4 nn (13 fi). waste from UR trench rather than a crib: both are unlined near-surface liquid disposal
Located in the BC Cribs and 221-U Building. The sis
Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U)
the assembly of216-B-23 through the BY Tank 4. Both sites are located in 200 East Area: the geology of the two sites is
through 216-B-34 Trenches. Farm tanks before similar

being discharged to 5. The vertical extent of contamination is expected to be similar based on
the trench. evidence from similar sites investigated (e.g., 216-B-43 through 216-B-

50 Cribs)
6. Risks are expected to be similar to 216-B46 Crib; because the top of the

contamination is about 4 m (13 ft) bgs, hunan health and ecological
risks are expected in the 0 to 4.6 m (0 to I5-fl) zone; risks to intruders
may be associated with high contamination at the bottom of the waste
site as evidenced by similar risk at 216-B-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Slightly more than half the
relative volume of effluent was sent to the 216-1-31 Trench: this
suggests that contaminants remaining in the vadose may not have been
flushed through the trench and concentrations may exceed those found
in 216-B-46 Crib, which was found to pose a threat to groundwater.
This implies that groundwater protection is needed at this waste site, as
it is at 216-B-46 Crib

8. Generally received lesser contaminant inventory than 216-B-46 Crib.
. In general, the 216-B-31 Trench is analogous to the 216-B-46 Crib.

Remedial actions are needed to address the same risks as those of 216-B-46,
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a significant
direct contact risk to a potential intruder because of the nature of the
contaminants (i.e.. Cs-137and Sr-90). Because the contamination is
shallower at the 216-B-31 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m(0 to 15-1) bgs
zone.

216-B-32 The 216-B-32 Trench is a Scaveneed TBP The 216-B-32 Trench is analogous to the 216-B-46 Crib as indicated by
backfilled unlined ditch. Waste Strwn process history, contaminant inventory, effluent volume received, and
Waste site ditmensions are Tank FamVB, BX, expected nature and vertical extent of contamination:
153 x 3 x 3 m deep (00 x BY: 1957. The site 1. Received the same waste stream as 216-B-46 Crib; therefore the
10 x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-B-46 Crib despite 216-B-32 being ais 4 m (13 fI). waste from URP - trench rather than a crib; both are unlined near-surface liquid disposal
Located in the BC Cribs and proes wlte in the sites

Tmnccs Aea ad wihin 22 1 -U Building. The
Trenches Area and within waste cascaded 3. Waste was received from the same source (223-U)
the assembly of 216-B-28 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is
through 216-B-34 Trenches. Farm tanks before similar

being discharged to 5. The vertical extent of contamination is expected to be similar based on
the trench. evidence from similar sites investigated (e.g.. 216-B-43 through 216-8-

50 Cribs)
6. Risks are expected to be similar to 216-B-46 Crib; because the top of the

contamination is about 4.0 m (13 n) bgs, human health and ecological
risks are expected in the 0 to 4.6 m (0 to 15-fl) zone; risks to intruders
may be associated with high contamination at the bottom ofthe waste
site as evidenced by similar risk at 216-B-46 Crib
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7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-1-46 Crib, Slightly more than half the
relative volume of emuent was sent to the 216-0-32 Trench; this
suggests that contaminants remaining in the vadose may not have been
flushed through the trench and concentrations may exceed those found
in 216-1-46 Crib, which was found to pose a threat to groundwater.
This implies that groundwater protection is needed at this waste site. as
it is at 216-8-46 Crib

S. Generally received lesser contaminant inventory than 216-B-46 Crib.
In general, the 216-8-32 Trench is analogous to the 216-846 Crib.
Remedial actions are needed to address the same risks as those of 216-B-46
Crib, specifically protection of groundwater and protection against intrusion
to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-I 37 and Sr-90). Because the contamination is
shallower at the 216-B-32 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m (0 to I5-fl) bgs
zone.

216-3-33 The 216-8-33 Trench is a Scavenged T13 The 216--33 Trench is analogous to the 216-846 Crib as indicated by
backfilled unlined ditch. Waste Strm process history, contaminant inventory, effluent volume received, and
Waste site dimensions are Tank FarmVB, DX, expected nature and vertical extent of contamination:
153 x 3 x 3 m deep (500 x BY: 1957. The site t. Received the same waste stream as 216-B-46 Crib; therefore, the
10 x 13 it deep). The depth received scavenged contaminant types are expected to be very similar
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-8-46 Crib despite 216-B-33 being ais 4 m (13 )fl. waste from URP trench rather than a crib; both are unlined near-surface liquid disposal
Located in the BC Cribs and process waste in the sites221-U Building. The
Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U)
the assembly of2l 6-B-2s through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is
through 216-B-34 Trenches. Farm tanks before similar

being discharged to 5. The vertical extent of contamination is expected to be similar based on
the trench, evidence from similar sites investigated (e.g., 216-843 through 216-B-

50 Cribs)
6. Risks are expected to be similar to 216-8-46 Crib; because the top of.

the contamination is about 4.0 m (13 11) bgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-11) zone; risks to
intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-B-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. About half the relative volume
of eflluent was sent to the 216-8-33 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-
8-46 Crib, which was found to pose a threat to groundwattir. This
implies that groundwater protection is needed at this waste site, as it is
at 216-8-46 Crib

8. Generally received lesser contaminant inventory of mobile constituents
than 216-B-46 Crib; also received a higher inventory of Cs-137, which
would imply a greater risk to humans from direct exposure, to
ecological receptors, and to intruders.

In general, the 216-B-33 Trench is analogous to the 216-1-46 Crib.
Remedial actions are needed to address the same risks as those of 216-B-46
Crib, specifically protection of groundwater and protection against intrusion
to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e.. Cs-137 and Sr-90). Because the contamination is
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shallower at the 216-B-33 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m (0 to 15-11) bgs
zone.

The 216-0-34 Trench is a
backfilled unlined ditch.
Waste site dimensions are
153 x 3 x3 m deep (500 x
10 x 13 R dcep). The depth
to the top of contamination
is 4 m (13 A).
Located in the BC Cribs and
Trenches Area and within
the assembly of 216-0-28
through 2 1 6--34 Trenches.

The 216-B-42 Trench is a
backfilled unlined ditch.
Waste site dimensions are
77 x 3 x 3 m deep (252 x 10
x 13 ft deep). The depth to
the top of contamination is
3 m (10 (1).

Located approximately 167
mn (550 A1) from the DX
Tank Farm tanks and
associated with the
assembly of 216-B-35
through 216-B-42 Cribs.

Scavenced TVP'
Waste Stream
Tank FarmVB. BX.
BY: 1957. The site
received scavenged
bismuth phosphate
waste from URP
process waste in the
221-U Building. The
waste cascaded
through the BY Tank
Farm tanks before
being discharged to
the trench.

Scavened TBP
Waste Stroar
Tank FarmnB, BX,
BY: 1955. The site
received scavenged
bismuth phosphate
waste from URP
process waste in the
221-UfBuilding. The
waste cascaded
through the BY Tank
Farm tanks before
being discharged to
the trench.

The 216-B-34 Trench is analogous to the 216-B-46 Crib as indicated by
process history, contaminant inventory, effluent volume received, and
expected nature and vertical extent ofcontamination:

1. Received the same waste stream as 216-B-46 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to 216-B-46 Crib despite 216-B-34 being a
trench rather than a crib: both are unlined near-surface liquid disposal
sites

3.
4.

Waste was received from the same source (221-U)
Both sites are located in 200 East Area; the geology of the two sites is
similar

5. The vertical extent of contamination is expected to be similar based on
evidence from similar sites investigated (e.g.. 216-0-43 through 216-B-
50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; because the top of the
contamination is about 4.0 m (13 A) bgs. human health and ecological
risks are expected in the 0 to 4.6 m (0 to 15-11) zone; risks to intruders
may be associated with high contamination at the bottom of the waste
site as evidenced by similar risk at 216-B-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-0-46 Crib. Slightly more than half the
relative volume orenluent was sent to the 216-B-34 Trench; this
suggests that contaminants remaining in the vadose may not have been
flushed through the trench and concentrations may exceed those found
in 216-B-46 Crib, which was found to pose a threat to groundwater.
This implies that groundwater protection is needed at this waste site, as
it is at 216-B-46 Crib

8. Generally received lesser contaminant inventory than 216-B-46 Crib.
The 216-B-34 Trench received a higher inventory of nitrate, supporting
the need for groundwater protection.

In general, the 216-1-34 Trench is analogous to the 216-B-46 Crib.
Remedial actions are needed to address the same risks as those of216-B-46
Crib. specifically protection of groundwater and protection against intrusion
to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
shallower at the 216-B-34 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m (0 to I 5-f) bgs
zone.

The 216-B-42 Trench is analogous to the 216-8-46 Crib as indicated by
process history. contaminant inventory, effluent volume received, and
expected nature and vertical extent of contamination:

I. Received the same waste stream as 216-B-46 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to 216-B-46 Crib despite 216-B42 being a
trench rather than a crib; both are unlined near-surface liquid disposal
sites

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area in proximity to each other; the

geology of the two sites is similar
5. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated (e.g., 216-B-43 through 216-B-
50 Cribs)

034
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6. Risks are expected to be similar to 216-B46 Crib; because the top of the
contamination is about 3.0 m (10 f) bgs, human health and ecological
risks are expected in the 0 to 4.6 m (0 to 15-fl) zone; risks to intruders
may be associated with high contamination at the bottom of the waste
site as evidenced by similar risk at 216-B-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-0-46 Crib. About half the relative volume
of effuent was sent to the 216-B-42 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-B-
46 Crib, which was found to pose a threat to groundwater. This implies
that groundwater protection is needed at this waste site, as it is at 216-B-
46 Crib

S. Generally received a lesser contaminant inventory than 216-B46 Crib.
The 216-0-42 Trench received a higher inventory ouranium,
supporting the need for groundwater protection.

In general, the 216-.42 Trench is analogous to the 216-B-46 Crib.
Remedial actions are needed to address the same risks as those of 216-1146
Crib, specificaly protection of groundwater and protection against intusion
to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e.. Cs-137 and sr-90). Because the contamination is
shallower at the 216-842 Trench, remedial actions also are needed to
address human health and ecological risk in the 0 to 4.6 m (0 to 15-fl) bgs
zone.

216-ID-43 The 216-B43 Crib consists Scavenged TBP The 216-1-43 Crib is analogous to the 216-B-46 Crib as indicated by process
of four 1.2 m (4 fi) diameter Waste Stream history, contaminant inventory, effluent volume received, and sarnpling data
x 1.2 m (4 f1) long concrete The 216--43 Crib collected under DOFIRL-S8-32 and reported in DOE(RL-92-70; a risk
culverts, buried vertically received URPN assessment is provided in Appendix C of this FS:
with centers spaced 4.6 m scavenged liquid 1. Received the same waste stream as 216-B-46 Crib; therefore, the
(15 11) apart. Construction extraction waste contaminant types are expected to be very similar
data indicate that the crib is routed via BY Tank 2. Site construction is the same as 216--46 Cribin a 9.1 x 9.1 x 4.6 m deep Farm. Cribs B43 to
(30- x 30- x IS-fl deep) B-50 were stabilized 3. Waste was received from the same source (22 1-U)
excavation. Sample data together in 1975 with 4. Both sites are located in 200 East Area in proximity to each other the
collected in 1993 confirm 0.3 m (I ft) clean geology of the two sites is similar
that the bottom of the soil. Contaminated 5. The verticalextentorcontamination issimilar based oncharacterization
excavation afer soil from UPR-200- evidence from this site; contaminants were found mainly in a zone from
stabilization (i.e.. addition E-89 was 5.6 to 9.8 m (18.5 to 32 ft) bgs (this was a shallow borehole; based on
of 3 ft of clean soil) is about consolidated onto the 216-B-49 Crib. which was drilled to the water table as representative of
5.4 m (18 ). 216-B-43 to the deep zone for the other sites in the 216-8-43 through 216-B-50

2 160-50 Cribs and Cribs series of cribs, this zone would be expected to be about IS m (50Located approximately 61 covered with 0.6 m ft) bgs; Tc-99 and nitrate are expected to be found throughout them (200 ft) from the BY (2 f1) of clean fill in vadose zone
Tank Farm tanks and l991. 6. Risks ar similar to 216-046 Crib: because the top of the
associated with the
assembly of 216B-43 contamination is about 5.4 m (IS fi) bgs. direct contact humnn health
through 216-B-50 Cribs. risk and ecological risk are not anticipated: intruder risk is a concern

7. The relative effluent volume discharged to this crib suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater. sintilar to 216-B-46 Crib. About one-third the relative
volume of effluent was sent to the 216-B-43 Crib; this suggests that
contaminants remaining in the vadose may not have been flushed
through the crib and concentrations may exceed those found in 216-B.
46 Crib, which was found to pose a threat to groundwater. This implies
that groundwater protection is needed at this waste site, as it is at 216-B-
46 Crib

S. Generally received equivalent or less contaminant inventory than 216-
_ -46 Crib, except for more Cs- 137 and cyanide, supporting the need for
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intruder and groundwater protection.
In general, the 216-B-43 Crib is analogous to the 216-1346 Crib. Remedial
actions are needed to address the same risks as those of 216-8-46 Crib.
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, %hich could pose a significant
direct contact risk to a potential intuder because of the nature of the
contaminants (i.e. Cs-137and Sr-90).

216-B-44 The 216-1-44 Crib consists Scavenged TIP The 216-B-44 Crib is analogous to the 216-046 Crib as indicated by process
of four 1.2 m (4-l)- Waste Stream history, contaminant inventory, effluent volume received, and sampling data
diameter x 1.2 m (4-fl) long The 216-B-44 Crib collected under DOE/RL-8S-32 and reported in DOE/RL-92-70: a risk
concrete culverts. buried received URP/ assessment is provided in Appendix C of this FS:
vertically with centers scavenged liquid 1. Received the same waste stream as 216-1-46 Crib; therefore, the
spaced 4.6 m (I5 ft) apart in extraction waste contaminant types are expected to be very similar
a 9.1 x 9.1 x 4.6 m deep routed via BY Tank 2. Site construction is the same as 216--46 Crib
(30- x 30-. x 15-ft deep) Farm. The 216-8-43
excavation. The depth to to 216-0-50 Cribs 3. Waste was received from the same source (221-U)
the top of contamination is were stabilized 4. Both sites are located in 200 East Area in proximity to each other; the
5.5 m (18 (). together in 1975 with geology of the two sites is similar

. 0.3 m (I A) clean S. The vertical extent of contamination is sinular based on characterizationSample data collected in soil. Contaminated evidence from this site; contaminants were found mainly in a zone from
1993 confirm that the soil from UPR-200- 5.8 to 9.6 m (19 to 31.5 f) bgs (this was a shallow borehole; based on
bottom of the excavation E-89 was 216-849 Crib, which was drilled to the water table as representative ofaner stabilization consolidated onto the the deep zone for the other sites in the 216-1-43 through 216-D-50
(i.e., addition of 3 ft of 216-1343 to Cribs series of cribs, this zone would be expected to be about 15 m (50
clean soil) is about ls ft. 216-B-50 Cribs and A) bgs; Tc-99 and nitrate are expected to be found throughout the
Located approximately 91 covered with 0.6 m vadose tone
m (300 ft) from the BY (2 () of clean fill in 6. Risks are similar to 216-B-46 Crib; because the top of the
Tank Farm tanks and 1992. contamination is about 5.4 m (18 ft) bgs, direct contact human health
associated with the risk and ecological risk are not anticipated intruder risk is a concern
assembly of 216-D-43 7. The relative effluent volume discharged to this crib suggests that
through 216-1-50 Cribs. contaminant inventory in the vadose zone may pose a-threat to

groundwater, similar to 216-B-46 Crib. Slightly less relative volume of
effluent was sent to the 216-B-44 Crib; this suggests that contaminants
remaining in the vadose may not have been flushed through the crib and
concentrations may exceed those found in 216-8-46 Crib, which was
found to pose a threat to groundwater. This implies that groundwater
protection is needed at this waste site, as it is at 216-1-46 Crib

8. Generally received equivalent or greater contaminant inventory than
'216-B-46 Crib. The 216-B-44 Crib received considerably higher
inventories Cs-137 and sr-90, supporting the need for intruder
protection.

In general, the 216-1-44 Crib is analogous to the 216-1346 Crib. Remedial
actions are needed to address the same risks as those of 216-B46 Crib,
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a significant
direct contact risk to a potential intruder because of the nature of the

I_ _contaminants (i.e., Cs-) 37 and Sr-90).
216-B-45 The 216-1145 Crib consists Scavenged TI3P The 216-B45 Crib is analogous to the 216-B-46 Crib as indicated by process

of four 1.2 m (4-ft)- Waste Stream history, contaminant inventory. eMuent volume received, and sampling data
diameter x [.2 m (4-4) long The 216-1-45 Crib collected under DOU/RL-88-32 and reported in DOE/RL-92-70; a risk
concrete culverts, buried received URP/ assessment is provided in Appendix C of this FS:
vertically with centers scavenged liquid I. Received the same waste stream as 216-B-46 Crib; therefore, the
spaced 4.6 m (15 f) apart in extraction waste contaminant types are expected to be very similar
a 9.1 x 9.1 x 4.6 m deep routed via BY Tank 2 Site construction is the same as 216-1-46 Crib(30- x 30- x IS-f deep) Farm. The 216-843 -

excavation. A light chain to 216-B-50 Cribs 3. Waste was received from the same source (221-U)
outlines the group of cribs. were stabilized 4. Both sites are located in 200 East Area in proximity to each other; the
The estimated depth to the together in 1975 with geology of the two sites is similar

as
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top of contamination is 5.2 0.3 m (I A) clean 5. The vertical extent of contamination is similar based on characterization
m (17 A). soil. Contaminated evidence from this site; contaminants were found mainly in a zone from

soil from UPR-200- 5.2 to 9 m (17 to 29.5 A) bgs (ibis was a shallow borehole; based on 216-catd approximately 114 E-9 was B-49 Crib, which was drilled to the water table as representative of then (375 I) from the BY consolidated onto the deep zone for the other sites in the 216-B-43 through 216--50 CribsTank Farm tanks and 216-B-43 to series of cribs. this zone would be expected to be about 15 m (50 It) bgs:associated with the 216-B-50 Cribs and Tc-99 and nitrate are expected to be round throughout the vadose zoneassembly of 216-B-43 covered with 0.6 m
through 2o16B-50 Cribs core wit0 in 6. Risks am similar to 216-B-46 Crib; because the top ofthe contaminations (2 n)of clean fill in is about 5.2 m (17 11) bgs. direct contact human health risk and1991. ecological risk are not anticipated; intruder risk is a concern

7. The relative effluent volume discharged to this crib suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Slightly less relative volume of
eflluent was sent to the 216-045 Crib; this suggests that contaminants
remaining in the vadose may not have been flushed through the crib and
concentrations may exceed those found in 2M6-1-46 Crib, which was
found to pose a threat to groundwater. This implies that groundwater
protection is needed at this waste site, as it is at 216-B-46 Crib

8. Generally received less contaminant inventory than 216-B-46 Crib
except for considerably higher inventories oC'Cs-137 and Sr-90.
supporting the need for intruder protection.

In general, the 216-B-45 Crib is analogous to the 216-B-46 Crib. Remedial
actions are needed to address the same risks as those of 216-B-46 Crib,
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a significant
direct contact risk to a potential intruder because of the nature of the
contaminants (i.e., Cs-137 and Sr-90).

216-13-47 The 216-B47 Crib has four Scavened TB The 216-0-47 Crib is analogous to the 216-.B46 Crib as indicated by process
1.2 m (4-f)-diameter x Waste Stream history, contaminant inventory, effluent volume received, and sampling data
11 m (4-fl) long concrete. The 216-B47 Crib collected under DO/FRL4-S-32 and reported in DOE/RL-92-70; a risk
culverts. buried vertically received URN assessment is provided in Appendix C of this FS:
with centers spaced 4.6 m scavenged liquid 1. Received the same waste stream as 216-B-46 Crib; therefore, the
(15 f) apart in a 9.1 x 9.1 x extraction waste contaminant types are expected to be very similar
4.6 m deep (30- x 30- x routed via BY Tank 2. Site construction is the same as 216--46 Crib
15-11 deep) excavation. Farm. The 236--43 3. Waste was received from the same source (221-U)Estimated depthto the top of to 216-B-50 Cribs
contamination is 6.4 m (21 were stabilized 4. Both sites are located in 200 East Area in proximity to each other; the
A). together in 1975 with geology of the two sites is similar

0.3 m (I f)elean 5. The vertical extent of comamination is similar based on characterization
Located approximately 61 soil. Contaminated evidence from this site; contaminants were found mainly in a zone from
m (200 f) from the BY soil from UPR-200- 6.4 to 10.7 m (21 to 35 ft) bgs (this was a shallow borehole; based on
Tank Farm tanks and E-89 was 216-B-49 Crib, which was drilled to the water table as representative of
associated with the consolidated onto the the deep zone for the other sites in the 216-B-43 through 216-B-50
assembly of 216-B-43 216-0-43 to Cribs series of cribs, this zone would be expected to be about 15 m (50
through 216-B-50 Cribs. 2 16-8-50 Cribs and ft) bgs; Tc-99 and nitrate are expected to be found throughout the

covered with 0.6 m vadose zone
(2 0) of clean fill in 6. Risks are similar to 216-B-46 Crib; because the top of the contamination
1991. A light chain is about 6.4 in (21 f) bgs, direct contact human health risk and
outlines the group of ecological risk are not anticipated; intruder risk is a concern
cribs. 7. The relative effluent volume discharged to this crib suggests that

contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Slightly less relative volume of
effluent was sent to the 216-B-47 Crib; this suggests that contaminants
remaining in the vadose may not have been flushed through the trench
and concentrations may exceed those found in 216--46 Crib, which
was found to pose a threat to groundwater. 'Tis implies that
groundwater protection is needed at this waste site, as it is at 216-B-46
Crib

07
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8. Generally received less contaminant inventory than 216-13-46 Crib.
In general, the 216-1347 Crib is analogous to the 216-1-46 Crib. Remedial
actions are needed to address the same risks as those of 216-3-46 Crib,
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site. which could pose a significant
direct contact risk to a potential intruder because of the nature of the
contaminants (i.e.. Cs-137 and Sr-9U

216--B48 The 216-B-48 Crib consists Scavenged TnT The 216-B-48 Crib is analogous to the 216-846 Crib as indicated by process
of four 12 m (4-f)- Waste Stream history, contaminant inventory, effluent volume received, and sampling data
diameter x I2 m (4-11) long The 216-1-48 Crib collected under DOE/RL-88-32 and reported in DOEIRL-92-70; a risk
concrete culverts. buried received URPI assessment is provided in Appendix C of this FS:
vertically with centers scavenged liquid I. Received the same waste stream as 216-B-46 Crib; therefore, the
spaced 4.6 m (It5 1) apart in extraction waste contaminant types arm expected to be very similar
a 9.1 x 9.1 x 4.6 m deep routed via BY Tank 2. Site construction is the same as 216-13-46 Crib(30- x 30- x 154- dep) Farm. The 216-843
excavation. The depth to to 216-8-50 Cribs 3. Waste was received from the same source (221 -U)
the top of contamination is were stabilized 4. Both sites are located in 200 East Area in proximity to each other; the
5.3 m (17.5 fi). together in 1975 with geology of the two sites is similar

0.3 m (I ft) clean 5. The vertical extent of contamination is similar based on characterization
Located approximately 91 soil. Contaminated evidence from this site; contaminants were found mainly in a zone from
mn (300 ft) from the BY soil from UPR-200- 5.2 to 9.8 m (17 to 32 11) bgs (this was a shallow borehole; based onTank Farm tanks and E-89 was 216-1-49 Crib. which was drilled to the water table as representative of
associated with the consolidated onto the the deep zone for the other sites in the 216-"43 through 216-B-50 Cribs
assembly of 2l6B-43 216-8-43 to series of cribs. this zone would be expected to be about 15 m (50 11) bgs;through 216-8-50 Cribs. 216-B-50 Cribs and Tc-99 and nitrate are expected to be found throughout the vadose zone

covered with 0.6m 6. Risks are similar to 216.--46 Crib; because the top of the contamination
(2 A) of clean ill in is about 5.3 m (17.5 fl) bgs, direct contact human health risk and
I 991. A light chain ecological risk are not anticipated; intruder risk is a concern
outlines the group of 7. The relative effluent volume discharged to this crib suggests thatcribs. contaminant inventory in the vadose zone may pose a threat to

groundwater, similar to 216-13-46 Crib. Approximately half the relative
volume of effluent was sent to the 216-1-48 Crib; this suggests that
contaminants remaining in the vadose may not have been flushed
through the crib and concentrations may exceed those found in 216-1-46
Crib, which was found to pose a threat to groundwater. This implies
that groundwater protection is needed at this waste site, as it is at 216-B-
46 Crib

8. Generally received less contaminant inventory than 216-B346 Crib. The
216-1348 Crib received higher inventories of Tc-99 and Cs-137,
supporting the need for intruder protection.

In general, the 216-B-48 Crib is analogous to the 216-1346 Crib. Remedial
actions are needed to address the same risks as those of 216-1-46 Crib,
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could pose a significant

- direct contact risk to a potential intruder because of the nature of the
I Icontaminants (i.e., Cs-137 and Sr-90).

O 0



DOE/RL-2004-10, DRAFT A

( N

89

Table B-1. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (29 Pages)

Waste Site
ConfiatioSSite Discharge

Waste Site contrution, History Rationale

Purpose

216-B-49 The 216-1-49 Crib consists Scavenged T? The 216-1-49 Crib is analogous to the 216-B46 Crib as indicated by process
or fouir I.2 in (4-n)- Waste Stream history, contamninant inventory, effluent volume received, and sampling data
diameter x 1.2 in (4-fl) long The 216-B49 Crib collected under DOE/RL-g8-32 and reported in DOE/RL-92-70; a risk
concrete culvers, buried received URP? assessment is provided in Appendix C of this FS:
vertically with centers scavenged liquid 1. Received the samne waste stream as 216-B-46 Crib; therefore. the
spaced 4.6 in (15 ft) apart in extraction waste contaminant types are expected to be very similar
a 9.1 x 9.1 x 4.6 in deep routed via BY Tank 2 Site construction is similar to 216-146 Crib(30-x 3D- x I 5-ft deep) Farm. The 216-B-43
excavation. The depth to to 216-8-50 Cribs 3. Waste was received from the same source (221-U)
the top of contamination is were stabilized 4. Both sites are located in 200 East Area in proximity to each other, the
Smi (16.5 (1). together in 1975 with geology of the two sites is similar

0.3 in (I ft) clean 5. The vertical extent of contamination is similar based on characterizationLocated approximately 114 soil. Contaminated evidence from this site; contaminants were found mainly in a zone fromin (375 111 from the BY suil from UPR-200- 5 t 14.9 in (16.5 to 49 ft) bgs (this was drilled to the water table; Tc-99
Tank Farm lanks and E-89 was and nitrate were found throughout the vadose zone)associated With aB4 consolidated onto the 6. Risks are similar to 216-1-46 Crib; because the top of the contaminationassemnbly or216-1343 216-843 to is about Smi (16.5 ft) bgs. direct contact human health risk and
through 216-B-50 Cribs. 216-B- Cribs and ecological risk are not anticipated; intruder risk is a concern

covered with 0.6 in 7. Mobile contaminants, such as nitrate and Tc-99, were found throughout(Z fI) of clean fill in the vadose zone. suggesting the need for groundwater protection
1991. A light chain
outlines the group of 8. Generally received equivalent or greater contaminant inventory than
cribs. 216-B46 Crib. The 216-1349 Crib received higher inventories of

uranium,. Cs-137, Sr-90 and nitrate, supporting the need for intruder and
groundwater protection.

In general, the 216-B49 Crib is analogous to the 216846 Crib. Remedial
actions are needed to address the same risks as those of 216-8-46 Crib.
specifically protection ofgroundwater and protection against intrusion to
contaminants at the bottom of the waste site, which could post a significant
direct contact risk to a potential intruder because of the nature of the

I_ _contaminants (i.e.. Cs-137 and Sr-90).

216-B-51 The 216-B-51 French Drain Scavenged T13P The 216-B-51 French Drain is analogous to the 216-046 Crib as indicated
is a 1.5 n (5-r) diameter Waste Stem by process history, contaminant inventory, effluent volume received, and
concrete pipe extending 0.3 Tank Fanm/BY: expected nature and vertical extent of contamination:
m (I ft) above ground and 1956-1958. 'Me site 1. Received the same waste stream as 216-B-46 Crib; therefore, the
4.3 in (14 1t) below ground. received scavenged contaminant types are expected to be very similar
The pipe is filled with 4 m bismuth phosphate 2. Site construction is similar to 216-D-46 Crib although it is a French(13 ft) ofrgvel. The dcpth waste from URP drain rather than a crib
to the top of contamination process waste in the
is 4.0 in (13 f) (estimated). 221-U Building. The 3. Waste was received from the same source (221-U)

waste cascaded 4. Both sites are located in 200 East Area in proximity to each other; the
it is an isolated waste site through the BY Tank geology or the two sites is similar
that is more than 213 in Farm tanks before 5. The vertical extent of contamination is expected to be similar (or less)(700 f) from the BY Tank being discharged to based on evidence from similar sites investigated (e.g., 216-B-43Farm tanks. the french drain. through 216-B-50 Cribs)

Very little data are 6. Risks are expected to be similar to but less than for the 216-8-46 Crib; .

available to evaluate because the top of the contamination is about 4.9 in (16 R) bgs, human
this site. health and ecological risks are not expected in the 0 to 4.6 in (0 to 15-It)

zone; risks to intruders may be associated with high contamination at the
bottom of the waste site as evidenced by similar risk at 216.--46 Crib

7. The relative effuent volume discharged to this waste site suggests that
contaminant inventory in the vadose zone does not pose a threat to
groundwater. Much less relative volume of effluent was sent to the 216-
B-51 French Drain.

S. Very little contaminant inventory data are available; however, it is
believed that the 216-B-51 French Drain received substantially lesser
contaminant inventory than 216-B-46 Crib.

In general, the 216-B-51 French Drain is bounded by the 216-B46 Crib.
Remedial actions are expect to be less than those for the 216.0-46 Crib. It
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should not be necessary to provide groundwater protection and protection
against intrusion. Contaminant concentrations are expected to be low and
decay to PRG within 150 yr.

The 216-B-52 Trench is a
backfiled unlined ditch.
Waste site dimensions are
177 x 3 x 3 m deep (580 x
10 x 10 I deep). The depth
to the top of contamination
is 3.7 m (12 fl).

Located in the BC Cribs and
Trenches Area and within
the assembly of 216-B-23
through 216-1-28 and 216-
8-52 Trenches.

In-Tank Scaveneed
Waste Stream
Tank Farm/B, BX.
BY: 1957-1958. The.
site received
scavenged bismuth
phosphate waste
from URP process
waste in the 22 1-U
Building. The waste
cascaded through the
BY Tank Farm tanks
before being
discharged to the
trench. -

216-13-52

0o

The 216-B-52 Trench is analogous to the 216-B-46 Crib as indicated by
process history, contaminant inventory, effluent volume received, and
expected nature and vertical extent of contamination:

I. Received the same waste stream as 216-B-46 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to 216--46 Crib despite 216-0-52 being a
trench rather than a crib; both are unlined near-surface liquid disposal
Sites

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
5. he vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated (e.g., 216-8-43 through 216-D-
50 Cribs)

6. Risks are expected to be similar to 216-B-46 Crib; however, because the
top of the contamination is about 3.7 m (12 ft) bgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-11) zone; risks to
intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-8-46 Crib

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to 216-B-46 Crib. Slightly less relative volume of
effluent was sent to the 216-B-52 Trench; this suggests that
contaminants remaining in the vadose may not have been flushed
through the trench and concentrations may exceed those found in 216-B-
46 Crib, which was found to pose a threat to groundwater. This implies
that groundwater protection is needed at this waste site, as it is at 216-B-
46 Crib

S. Generally received greater contaminant inventory than 216-B-46 Crib.
The 216-1-52 Trench received higher inventories of Cs-l37. Tc-99.
nitrate and cyanide, supporting the need for groundwater protection and
the possibility of even higher shallow zone and intruder risks than the
216-B-46 Crib.

In general, the 216-B-52 Trench is analogous to the 216-13-46 Crib, with a
potential for higher risk from the Cs-137 in the shallow zone and in the zone
at the bottom of the trench structure, and higher risk from Tc-99. cyanide and
nitrate in the deeper vadose soil. Remedial actions arc needed to address the
same risks as those of 216.0-46 Crib, specifically protection of groundwater
and protection against intrusion to contaminants at the bottom of the waste
site, which could pose a significant direct contact risk to a potential intruder
because of the nature of the contaminants (i.e., Cs-137 and Sr-90). Because
the contamination is shallower at the 216-B-52 Trench, remedial actions also
are needed to address human health and ecological risk in the 0 to 4,6 m (0 to
15-fl) bgs zone.
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The 216-BY-201 Settling
Tank is a rectangular.
reinforced concrete tank.
The tank dimensions are
12.5 x 1.9 x 4.3 m (41 x 6 x
14 ft) 1.5 m(5 r) is

overburden. The depth to
the top of contamination
over the top of the tank is
1.5 m (5 ft).

Located approximately 46
m (150 ft) from the BY
Tank Famr tanks and
associated with the
assembly of 216-B-43
through 216-B-50 Cnbs.

The exact size of the release
has not been determined.
The general area and size of
the release is depicted in
IIW-60807. The depth to
the top of contamination is
3 m (10 )t

Located in the assembly of
216-1-43 through 216-B-50
Cribs just south of the 216-
B-43 Crib.

In-Tank Scavented
Waste Strear
Tank FarmnBY:
1954-1958. The tank
received tank farm
and scavenged
bismuth phosphate
solvent extraction
waste from the URP
process waste in the
221-U Building.

Scavend TBP
Waste Strm
Tank Farm/BY:
1955. UPR-200-E-9
is associated with the
216-BY-201 Settling
Tank. The release
consisted of.
scavenge bismuth
phosphate solvent
extraction waste
from the URP
process waste from
the 221-U Building.

216-BY-201

91

The 216-BY-201 Settling Tank is analogous to the 216-B-46 Crib as
indicated by waste stream chemistry and the expected distribution of
contamination. Radioactive waste from the BY Tank Farm overflowed to this
tank enroute to the 216--43 to 216-8-50 Cribs. The tank was designed to
scavenge the TOP waste. Relatively free of solids, a small amount of salt
cake may have been deposited in the tank. The volume of malerial in the
tank is unknown but is less than 2800 L (750 gal) of sludge based on the low-
liquid level where flushing action of the tank would stop and 31.100 L (8.230
gal) of liquid based on the high-liquid level where tank flushing action would
commence:

I. Received the same waste stream as 216-1-46 Crib; therefore, the
contaminant types are expected to be the same

2. Site construction is not similar to 216-B-46 Crib in that it was not
designed as an unlined near-surface liquid disposal site; instead it was
intended to be a process vessel

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area in proximity to each other; the

geology of the two sites is similar
5. The vertical extent of contamination is expected to be considerably less

because there is no evidence that the tank has leaked
6. Risks are expected to be much less than for 216-1346 Crib because less

contamination is expected to be associated with the tank; sludge in the
tank bottom is expected to be the main source of risk for the site; the
contamination associated with the sludge is less than 5.8 m (19 fl) bgs,
and human health and ecological risks may be associated with the 0 to
4.6 m (0 to 15-11) zonc; risks to intruders may be associated with high
contamination in the tank sludge

7. Groundwater threat is not expected for this tank, particularly any leak
from this tank, because the tank was designed to pass effluents to the
cribs and not to allow infiltration to the soil column: a leak associated
with UPR-200-E-9 was ceaned up at the time ofreleasc; historical
evidence of other leaks has not been documented.

In general, the 216-BY-201 Settling Tank is analogous to the 216--46 Crib.
Remedial actions are needed to address some of the same risks the 216-8-46
Crib, specifically protection against intrusion to contaminants in the bottom
of the tank which could pose a significant direct contact risk to a potential
intruder. The tank is located in proximity to the 216-1343 through 216--50
series of cribs.

The UPR-200-E-9 unplanned release is analogous to the 216-046 Crib as
indicated by the waste stream received. Approximately 41,800 L of
scavenged waste overflowed from the 216-BY-20 ISetling Tank and was
released to the ground; most or the waste was cleaned up and removed from
the site:

'I. Received the same waste stream as 216--46 Crib; therefore, the
contaminan types am expected to be very similar

2. Site construction is not similar to 216."-46 Crib in that it was a spill
rather than a near-surface liquid disposal site

3. Waste was received from the same source (221-Ui)
4. Both sites are located in 200 East Area in proximity to each other; the

geology of the two sites is similar
5. The vertical extent of contamination is expected to be considerably less

because the quantity of the spill was much less
6. Risks are expected to be much less than for 216-B-46 Crib; because the

depthto the top of contamination is 3.0 m (10 ft) bgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-11) zone; however,
these are expected to be low because the majority of the contaminants

UPR-200-
E-9
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have been removed
7. The effuent volume spilled and the clean up activities conducted aTer

the spill suggest that contaminant inventory in the vadose zone probably
does not pose a threat to groundwater

8. Generally received lesser contaminant inventory than 216-B-46 Crib.
In general, the UPR-200-E-9 unplanned release is bounded by the 216-0-46
Crib, with a potential for low risk to human and ecological receptors from
near-surface contamination.

200-E-I 14 The 216-E-1 14 Pipeline is a Scavenjed TBP The 200-E-114 Pipeline is analogous to the 216-1-46 Crib:
steel pipeline. The pipeline Waste Stream I. Received the same waste stream as 216-1-46 Crib; therefore, the
extends rom the BY and C Tank Farm/BY and contaminant types are expected to be very similar
Tank Farms to the BC Cribs C: 1952-1954. The 2. Site construction is not similar to 216-1346 Crib in that it was notand Trench Area. The pipeline transported designed as an unlined near-surface liquid disposal site; instead it waspipeline is approximately scavenged bismuth intended to be a transfer pipeline
4,600 m (15.100 A) long phosphate solvent
with a diameter of 6 cm extraction waste 3. Waste was received from the same source (221-U)
(2.4 in.). The depth to the from the URP 4. Both sites are located in 200 East Area; the geology of the two sites is
pipe is assumed to be 2.1 to process waste in the similar
3.0 m (7 to 10 i). 221-U Building. 5. The vertical extent of contamination is expected to be considerably less,

because there is evidence that only minor pipeline leakage has occurred.
In 1997, contamination measuring 2.500 to 5.000 dpm beta/gamna was
observed in a 6.1 x 30.5 m (20 x 100 A) area straddling the pipeline
northeast of the B Tank Farm near the point where it turns south. In
2001. another radiological survey round contamination measuring up to
19,000 dpm beta/gamma within a 15.2 m (50 ft) diameter area
straddling the pipeline near its junction to the 216-B-51 French Drain

6. Risks are expected to be much less than for 216-B46 Crib; because the
pipeline depth varies from about 2.1 to 3.0 m (7 to 10 1) bgs, human
health and ecological risks may exist in the 0 to 4.6 m (0 to 15-fl) zone
where leaks have occurred

7. Groundwater threat is not expected for this pipeline, because the
pipeline was designed to pass effluents to the cribs and not to allow
infiltration to the soil column; no historical evidence of leaks has been
documented

8. Generally received lesser contaminant inventory than 216-1-46 Crib.
In general, the 200-E-1 14 Pipeline is bounded by the 216-8-46 Crib, with a
potential for low risk to human and ecological receptors from near-surface
contamination.

216-E-14 The 216-E-14 Siphon Tank ScavengedTl The 200-E-14 Siphon Tank is analogous to the 216-B46 Crib waste site as
is an underground tank. Waste Stream indicated by waste stream chemistry and the expected distribution of
Tank dimensions are 8.2 x Tank FarniIBY: contamination. Radioactive waste from the BY tank farm system was
3.9 m (27 x 12.75 f). The 1956-1958. The tank received by this tank for routing to the 216-B-14 to 216-B-19 Cribs. The
depth to the top of received tank farm volume of material in the tank is unknown but is less than 3.825 L (1.010 gal)
contamination is 2.m (7 ) and scavenged of sludge based on the low-liquid level where flushing action of the tank
to the top or the tank; bismuth phosphate would stop and 31.100 L (41,500 gal) of liquid based on the high-liquid level
however, the tank vent is solvent extraction where tank flushing action would commence:
only 0.6 m (2 f) below waste from the URP I. Received the same waste stream as 216-B46 Crib; therefore, the
current ground level, process waste in the contaminant types are expected to be very similar

Located in the BC Cribs and 221-U Building. he 2. Site construction is not similar to 216-B-46 Crib in that it was not
Trenches Are and within tank discharged designed as an unlined near-surface liquid disposal site; instead it was
the assembly of 216-B-14 waste to the 26B intended to be an accumulation tank that discharged to specific cribs
through 216--19 Cbs through 216--19 when full

3. Waste was received from the same source (221-U)
4. Both sites are located in 200 East Area; the geology of the two sites is

similar
S. The vertical extent of contamination is expected to be considerably less,

because there is no evidence that the tank has leaked

!3"
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6. Risks are expected to be much less than for 216-B-46 Crib: because the

top of potential sludge in the tank bottom is about 2.1 m (7 CR) hgs,
human health and ecological risks are expected in the 0 to 4.6 m (0 to

I5-ft) zone; risks to intruders may be associated with high contamination

at the bottom of the tank

7. Groundwater threat is not expected for this tank because the tank was

designed to pass "'Iiuents to the cribs and not to allow nfiltration to the

soil column; no historical evidence of leaks has been documented

8. Generally received lesser contananait inventory than 21 6-B-46 Crib.

in general, the 200-E 14 Siphon rank, particularly any leak Iom this tank, is

bounded by the 216-0-46 Crib, with a potential for lower risk from the Cs-

1 37 in the bottom of the tank. Remedial actions are needed to address direct

contact risk to hunians and ecological receptors; ground ater prtecton is
not generally considered to be needed. Because the contamnation is
shallower at the 200-E-1 4 Siphon tank, remedial actions also arc needed to

address human health and ecological risk in the 0 to 4.6 al (0 to 5t) Bgs

zone.

- ~ ~ ~ 5 -
«--

216-B-58 The 216-1-58 Trench is 60 300 Area Laboraor Investigated in 2003; characterization is described in this document.

m (200 it) long x 3.0 m (10 Waste

ft) wcid and 3.0 m (10 It) liquid wastes from CoMaminat Distnbution

deep. It was divided into the 300 Area Sampling confirms that the bottom of the waste site is about 4.1 m (13.5) gs

eight 8 m (25 It) sections by laboratory facilities The bulk of the contamination is in the 4.1 to 4.9 m (13 5 to 10 It) bes zone-

earthen dairs that were 1.5 were trucked to this The predominant contaminant is Cs-137.

11 (5 it) high and 0. 1 r (0.3 rench from I065 to
ft) wide at their top. 1967. A maximum Cs- 37 concentration of 14,600 pCi/g was detected at a depth of

A corrugated 2 m1(4 f) about 4.3 1 l14 I) bgs At 8.1 m (26.5 f) bgs, the concentratiOn was 69.9

diameter per forated pipe pCI/, .

runs the length of the trench A maximum Pu-239/240 concentration of 310 pCi/g was detected at about

except lor the western 8 m 4.3 m (14 ft) bgs.

(25 t) section. The depth to Barium concentration peaks at about 73 in (24 it) bgs (lOO mg/kg)

the top of contamination is Selenium conentration peaks at about .3 im (19 0) bgs (13 mg/kg)

3.6 m (12 ft. IBecause contamination begins at depths shallower than 46 m (15 It) bgs,

Located in the BC Cribs and human health risks from direct exposure and ecological risks are anticipated

Trenches At-ca and within Tfis contamination also presents a risk to potential intruders. Minor

the assembly of 216-B-53A concentrations of mobile contaminants suggest that risk to groundwater may

through 216-1B-58 Trenches- be minor
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Waste Site
I waste Site oSite Discharge

Waste Site History RationaleConstruction, and
Purpose (WIDS)

209 . Pr eT

216-B-53 A

216-13-313

PR IR Process Tube
F_ilure Cleanup
Waste Stream
Trench received
liquid waste
associated with the
PRTR reactor Upset
(process tube
failure). Secondary
cooling water
became
containated with
plutonium and mixed
fission products. Of
all of the specific
retention trenches in
the BC Cribs and
Trenches Area, only
this trench has the
potential to have
concentrations of
tra nsuranmIc
constituents above
100 nCi/g. Trench
was active in
October and
November 1965.

The 216-13-53A Trench is
18.3 m (60 ft) long x 3.0 m
(10 ft) wide and 3.0 m (10
It) deep. It was divided into
two sections by an eatthen
dam at the center that was
1.5 t (5 f) high and 0.1 m
(0.3 fi) wide at its top. The
depth to the top of
contamination is 3 m (10 ft).

Located in the BC Cribs and
Trenches Area and within
the assembly of 216-B-53A
through 216-B-58 Trenches.

The 216-B-53B Trench is
46 m (150 It) long x 3.0 m
(10 ft) wide and 3.0 nm (t0
ft) deep. It was divided into
two sections by an earthen
dam at the center that was
1.5 m (5 ft) high and 0a1 mn
(0.3 ft) wide at its top. The
depth to the top of
contamination is 3 m (10 It).

Located in the BC Cribs and
Trenches Area and within
the assembly of 216-B-53A
through 216-B-58 Trenches.

In general, the 216-B-5313 Trench is analogous to the 216-3-58 Trench, with
a potential for risk from contamination in the shallow zone and in the zone at
the bottom ofthe trench structure. Remedial actions are needed to address

300 Area Laboratory
Was tc
Liquid wastes lomm
the 300 Area
laboratory facilities
were trucked to this
trench from 1962 to

63.

The 216-B-53A Trench is analogous to the 216-B-58 Trench as indicated by
process history, contaminant inventory, effluent volume received, and
expected nature and vertical exten of contamtination:

I It did tot teceive Ihe same waste stream; rather. it received secondary
cooling water front the PR IR reactor following a fuel c ladding fai lure

2 Site construction is similar to the 216-B-58 Trench
3. Both sites are located in 200 East Area in prox i mnity to eacIt other; the

geology of the two sites is similar
4. The vertical extent of contamination is expected to be similar based on

efluent volume received
5. Risks are expected to be sitilar to 216-B-58 Trench; because the top of

the contamination is about 3.0 tn (10 It) bgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-fd) zone; risks to
intruders may be associated with high contamination at the bottom ol
the waste site as evidenced by similar risk at 216-B-58 Trench

6- Although the relative effluent volume discharged to this trench suests
that contaminant inventory in the vadose zone may be deeper than at
21 6-B-58 Trench; the quantity of contaminants having potential to
impact groundwater is relatively small, suggesting that the risk to
gtoundwater may be negligible

7. Generally received equivalent or greater contaminant inventorv than
216-1-58 Trench. The 216-B-53A Trench received higher inventories
of uranium and plutonium, supporting the possibility of even higher
shallow zone and intruder risks than the 216-B-58 Trench.

In general, the 216-B-53A Trench is analogous to the 216-B-58 Trench, with
a potential for higher risk from the plutonium in the shallow zone and in the
zone at the bottom of the tretch structure. Remedial actions are needed to
address the same tisks as those of the 21 6-B-58 Trench, specifically
protection against intrusion to contaminants at the bottom of the waste site.
which could pose a significant direct contact risk to a potential intruder
becaLise of the natute of the contaminants (plutonium).
The 216-B-53B Trench is analogous to the 2 6-8-58 Trench as indicated by
process history, contaminant inventory, effluent volutme received, and
expected natute and vertical extent of conuaminatio:

I Received the sane waste stream as 216-B-58 Trench; therefore, the
contaminant types are expected to be very similar

2. Site constructiOn is similar to 216-B-58 Trench
3. Both sites are located in 200 East Area in proximity to each other; the

geology of the two sites is similar
4. The vertical extent ofcontamination is expected to be similar based on

effluent volume received
5. Risks are expected to be similar to 216-B-58 Trench; because the top of

the contamination is about 3.1 m (10 ft) bgs, human health and
ecological risks are expected in the 0 to 4.6 m, (0 to 15-ft) zone; risks to
intruders may be associated with high contamination at the bottom of
the waste site as evidenced by similar risk at 216-3-58 Trench

6. The relative effluent volume discharged to this trench sUggests that the
contaminant inventory in the vadose zone should be very close to the
bottom of the trench, similar to 216-B-58 Trench. Also, the quantity of
cntluaminants having potential to impact groundwater is relatively small,
sutggesting that the risk to groundwater may be negligible

7. Genetally received equivalent inventory compared to 216-13-58 trench.



DOE/RL-2004-10, DRAFT A

C0

* DI 11-01496. Grcudwater/Vadose Zone Iniegration Project thanford Soil Inventory Model.
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IIW-60807, Unconfined Underground Radioactive Waste and Contamination in the 200 Areas -1959.
Waste Information Data System Report, Hanford Site database.

bgs - below ground surface. TRU - contaminated with 100nCi/g of transuranic materials with half-lives longert
OU - operable unit. . 20 years.
PRTR - Plutonium Recycle Test Reactor. UPR - unplanned release.
RI - remedial investigation. URP - Uranium Recovery Process.
RLS - radionuclide logging system. WIDS - Waste Information Data System Report.
TBP - tributyl phosphate.
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the same risks as those of 216-B-58 Trench, specifically protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants,

216-B-54 The 216-13-54 Trench is 60 300 Area Labrator. The 216-13-54 Trench is analogous to the 216-B-53 Trench as indicated by
m (200 ft) long x 3.0 m (10 Waste process history, contaminant inventory, effluent volume received, and
ft) wide and 3.0 in (10 ft) Liquid wastes from expected nature and vertical extent of contamination:
deep. It was divided into the 300 Area I. Received the same waste stream as 216-B-58 Trench; therefore, the
two sections by an earthen laboratory facilities contaminant types are expected to be very similar
dam at the center that was were trucked to this 2 Site consmnction is similar to 216-1-58 Trench
1.5 in (5 11)high and 0.1 m trench from March to
(0.3 11) wide at its top. The October 1963. 3. Both sites are located in 200 East Area in proximity to each other; the
depth to the top of geology of the two sites is similar
contamination is 2 in (7 ft). 4. The vertical extent of contamination is expected to be similar based on

effluent volume received
Located in the DC Cribs and 5. Risks are expected to be similar to 216-B-58 Trench; because the top ofTrenches Area and within the contamination is about 2.0 m (7 II) bgs, human health and ecologicalthe assembly of 16-B-53A risks are expected in the 0 to 4.6 n (0 to 13-11) zone: risks to intrudersthrough 216-0-58 Trenches. may be associated with high contamination at the bottom of the waste

site as evidenced by similar risk at 216-B-53 Trench
6, Somewhat more relative volume of effluent was sent to the 216-B-54

Trench, suggesting that contaminants in the vadose soil may be
somewhat deeper than at 216-8-58 Trench. Ilowever, the quantity of
contaminants having potential to impact groundwater is relatively small,
suggesting that the risk to groundwater may be negligible

7. Generally received less or equivalent or greater contaminant inventory
than 216-0-59 Trench.

In general, the 216-B-54 Trench is analogous to the 216-B-58 Trench, with a
potential for risk from contamination in the shallow zone and in the zone at
the bottom of the trench structure. Remedial actions are needed to address -

the same risks as those of 216-13-58 Trench, specifically protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants.
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Waste Site
Waste Configuration. Site Discharge

Site Construction, History Rationale

and Purpose (Wp
'a -1

216-B-5 the 216-B-5 j".Cycle Cell 5-6 [he 216-B-5 Injection Wel/Reverse Well was characterized in 1980 (RH-iniecton/Reverse Wel Draitiae, and ST-37) Contamination in the vadose zone i about 73 to 86,6 m( 243 to 284extends to a depth of 92 lanthanum Fluoride it) bs at the 216-B-5 Injection Well/Rever se Well Cesium- 137, Sr-90, Pu-m r302 tt). Tie 20 cm Waste St-eam 239/240 and Am-241 were the only constituents analyzed and detected. The(8-in.) diameter I he site received the maximum concentrations of C- 137, Sr-90. Pui-239/240, and Am-241 raneborehole casing is liquid waste from 221- from i.M00 to 75,000 pCi/. The Injection Well/Reverse Well received theperforated from 74 m to B and 224-B via same waste stream as the 216-B3-7A Crib and 216-B-713 Cibs therefore,92 n (243 to 302 fit). overflow of the 216- similar contaminants should be present. Within the aquifer. contaminantContaminants were BY-201 Settling Tank. concentration generally increases with depth.
injected directly into the Liquid process
aquijer. The depth to effluent was received
the top of between 1945 and
contamination is 74.1 m 1947 (2 years).
(243 ft

Isolated from
significant structures
except the 241-B-361
Settling lank located
approximately 18m (60
ft) away.

216-T-3 The 216-T-3 2"" Cykcle, ell 5-6 The 216-1-3 Injection Well/Reverse Well is analogous to the 216-B-5Injection/Reverse Well Dramace. and Injection Well/Reverse Well as indicated by process historv, contaminantis a 20 cm (8-in.) Lanthanum Fluoride inventory, effluent volume received, and expected nature and vertical extentdiameter Injection Waste Stream i contarnination:
Well/Reverse Well The site received low
drilled to 62.8 m (206 salt, neutral/basic I Received a waste stream similar to the 21 6-B-5 Injection Well/Reverse
ft) and perforated from liquid waste from cell Well: therefore, the contaminant types are expected to be very similar
32.0 m (105 It) to 62.2 drainage from tank 5-6 2. Site construction is similar to the 216-B-5 Injection Well/Reverse Well inno (204. 1 ft) It in the 221 -T canyon that both are injection well/reverse wellsconsisted of well building and 224-T via
casings with varying the 241-T-361 Settling 3 Waste was received fIrom a similar source
diameters The depth to Tank. Site receeved 4 the ecology of the two sites is similar, although the vadose zone isthe top of liquid waste between thinner in the 200 West Areacontamination is about June 1945 and August
32 m (105 ft). 1946 (active for 1 5. The vertical extent of contamination is expected to be similar based on

year). similar methods of operationIsolated from
significant structures 6. Risks are expected to be similar to the 216-B-5 Injection Well/Reverse
except the adjacent 241- Well: however, because the top of the contamination is about 32 m (105
T-361 Settling lank Ii) bgs. human health and ecological risks are not expected in the 0 to 4.6
and the 216- T-6 Crib, in (0 o 1 5-ft) zone
which are 7. The effluent volume discharged to this waste site suggests that residualapproximately 61 m contaminant inventory in the vadose zone may pose a threat to(200 it) away. groundwater, similar to the 216-B-S Injection Well/Reverse Well.

Although groundwater is already believed to be impacted, further impact
is not anticipated from residual contaminants deep in the vadose soil due
to the relatively immobile nature of the contaminants.

8. Generally received equivalent or less contaminant inventory than the 216-B-51njection Well/Reverse Well even so. groundwater protection is
expected to he required.

In general, the 216-T--3 Injection Well/Reverse Well is analogous to and
bounded by the 216-B-5 Injection Well/Reverse Welt. Remedial actions ate
needed to address the same risks as those of the 216-B-5 Injection
Well/Reverse Well, specifically protection of groundwater
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Waste Site.
Watio. Site Discharge

Waste Contiguration. History Rationale
Site Construction, (WIDS)

and PurposeWIS)
Mill '.5

216-B--A and
216-B-7[

Cribs

ie 2t6-B-TA Crib is
the representative site,
and the 216-B-7B Crib
is analogous to it. Each
crib is a hollow (i.e.,
not gravel-filled) 3.7 x
3.7 x 1.2 m (I2 x 12 x 4
t) high wooden

structure made of 15 x
15 cm (o x 6 in.)
timbers placed in a 4.2
x 4.2 x 4.2 in ( 4 x 4 14
14 ft) deep excavation.
Associated with, and
assumed to contain
similar types and
concentrations of
contami nants to the
216-B-7A Crib is the
216-B-7B Crib, which
is located to the
northwest of the
216-B-7A Crib. The
cribs are about 28 ft
apart. Trecribs are
underneath a large area
of contaminated soil
from the UPR-200-E-
144 stabilization. This
soil was covered with
clean backfill and
posted with
'Underground
Radioactive Material"
signs. The crib
locations are marked
wi th light posts and
chain with "Cave-In"
warning signs. The
depth to the top of
contamination is 5.5 in
(18 ft).

2"d Cycle. Cell 5-
Drainage and
lanthanum Fluoride
Waste Stream
The site received
liquid waste from 221-
B and 224-B via
overflow of the 216-
BY-201 Settling Tank.
Liquid process
effluent was received
at the cribs between
1946 and 1967 (active
for 21 years).

The 216-B-TA Crib was characterized in 2001 ([OE/RI-2000-38) the
results at-e presented in DOE/RL-2002-42. The crib received waste fIron the
221-B and 224-B Buildings via overflow of the 241-13-201 Setting tank.
The crib received significant inventories of Cs-137, plutonium, uranium. Si-
90, and nitrate; the efiluent volime received was sufficient to impact

groundwater. Soil data indicate that contamination is associated with the
point ofrelease about 5 5 m (18 ) bgs and extends to a depth of about 11.4 m
(37.5 ft) bgs Very little contamination is present beyond a depth of 11.4 m
(37.5 ft). RLS data indicate that contamination extends to a depth of about 85
ft near the crib.

Maximum contaminant concentrations detected: Pu-239/240: 153,000 pCi/g;
Cs-137: 153,000 pCi/g; Sr-90: 5,710,000 pCi/g; Tc-99: 37.9 pCi/g; and
uranium: 346 ppm.

The 216-B-7B Crib is included in the description for 216-B-7A Crib (and is
analogous) because of identical construction and receipt of the same waste
stream from the same feed piping; 216-B-7B acted as the overflow for 216-B-
7A Crib

21 6-B-8 The 216-B-8 Crib is a 2" Cycle. Cell 56 The 216-B-8 Crib is analogous to the 216-B3-7A Crib as indicated by process
3.7 xt 3.7 x 2.1 in (12 x Dr ainage and history, contaminant inventory, effluent volume received, and expected nature

12 x 7 ft) high wooden Lanthanum Florid and vertical extent of comntaination:
structure constructed Waste Stream
frot 6 x 6 in. wooden The site received I . Received the same waste stream as 216-B-A Crib; therefore, the

timbers that were second-cycle waste contaminant types are expected to be very similar

placed in a 4.2 x 4.2 x supernatant from 221- 2. Site construction is similar to 216-B-7A Crib

6.9 m (14 x 14 x 22.5 B Building Sludge 3 Waste Was received from the same Source (221-B)
ft) deep excavation, from the 241-B-1 04
The crib has an Tank was 4. Both sites are located in the 200 East Area in proximity to each other; the

associated tile field inadvertently released geology of the two sites is similar

measuring 91.4 x 30.5 to the crib and the crib 5. The vertical extent of contamination is expected to be similar based on
m (300 x 100 ft). Tile became plugged. The evidence from similar sites investigated (e.g., 216-3-43 through 216-B-
depth is associated with sludge contained 50)
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Waste Site Site Discharge
Waste Configuration, History Rationale
Site Construction, (WIDS)

and Purpose

the bottom or the cnb roughly 1,000 times 6. Risks are expected to be similar to 216-B-7A Crib; however, because theeldvation. The tile the amount of top of the contamination is about 3 m (10 fl) bgs, human health andfield is constructed in a plutonium and 5,000 ecological risks are expected in the 0 to 4.6 m (0 to 15-ft) zone; risks to
chevron pattern having times the fission intruders may be associated with high contamination at the bottom of the
a 97.5 m (320 ft) long products that usually waste site as evidenced by similar nsk at the 216-B-7A Crib
central feeder and eight would be found in the
21.3 m (70 f) long supernatant discharged 7. The relative effluent volume discharged to this crib suggests that
branches. The central to cribs. Acid was contaminant inventory in the vadose zone may pose a threat to
feeder pipe is 0.3 m added to the crib in an groundwater, similar to the 216-B-7A Crib. A much lower relative
(12 in.) diameter attempt to unplug the volume of effluent was sent to the 216-B-8 Cnb. Because less volume
vitrified clay pipeline crib. The acid did not was discharged to the 216-B-8 Crib, higher inventories could remain in
(VCP); the branches arc significantly improve the vadose, posing a more significant threat to groundwater than from the
0.25 m (10 in.) diameter the crib blockage so 216-B-7A Crib. This implies that groundwater protection is needed at
VCP. The crib and tile the tile field was this waste site. as it is at the 216-B-7A Crib
Acid are identified with added to receive crib 8. Generally received less contaminant inventory than the 216-B-7A Crib.
concrete AC-540 overflow. The site
monuments and posted also received the In general, the 216-B-8 Crib is analogous to and bounded by the 216-B-7A
with Underground second-cycle waste Crib. Remedial actions are needed to address the same risks as the 216-B-7A
Radioactive Material plus cell drainage Crib, specifically protection of groundwater and protection against intnision
signs. The crib is stored in Tank 5-6 and to contaminants at the bottom of the waste site, which could pose a significant
delineated with light other liquid waste direct contact risk to a potential intruder because of the nature of the
posts and chain with from the 221-B contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
"Cave-In Potential' Building. The site shallower at the 216-B-8 Crib, remedial actions also are needed to address
signs. The surface is also received human health and ecological risk in the 0 to 4.6 m (0 to 15-A) bgs zone.
covered with gravel. decontamination and
The depth to the top of cleanup waste
contamination is 3 m generated during the
(10 A). shutdown of 221-B
Located approximately d 224-0. The waste
107 in (350 A) from the is high in salt, is
BY Tank Farm tanks neutral to basic, and
and approximately 122 c tainstu ci

Tank Farm tanks. and fission materials.
Nearest significant
structure is the 200-E-
45 Shaft that borders
the crib.

200-E-45 The 200-E-45 Sampling 2 Cycle. Cell 5 The 200-E-45 Sampling Shaft waste site is associated with the 216-B-8 Crib;
Shaft is a concrete Drainge, and the shaft was used to collected field readings and data from the 216-B-8 Crib.
shaft, 16.6 m (55 f) Lanthanum Fluorid Therefore. the 200-E-45 Shaft is considered analogous to the 216-B-7A Crib
deep, constructed of Wast Sirm as indicated by process history, contaminant inventory. effluent volume
prefabricated concrete The shaft was used to received, and expected nature and vertical extent of contamination:
sections, 2.4 m (8 A) in obtain samples from
diameter and 1.9 m (6 R the 216-B-8 Crib. The I. Received overflow from the same waste stream as 216-B-7A Crib;
2 in.) high. Steel pipes bottom of the shaft therefore, the contaminant types are expected to be very similar
were installed laterally occasitnally collected
through holes in the a significant amount 2. Site construction is similar to 216-B-7A Crib; the 200-E-45 Sampling
side of the shaft at 3 m of crib seepage that Shaft is a shaft constructed to monitor crib leakage from the nearby 216-
(10 f) and 6 m (20 A) was pumped out of the B-S Crib
from the surface toward shan and back to the
the 216-13-8 Crib. The crib. Later the shaft 3. Waste was received from the same source (221-B and 224-D)
pipes were 15 cm (6 in.) was intermittently
in diameter, and 6.6 m filled with water and 4. Both sites are located in the 200 East Area in proximity to each other, the
(22 ft) long. The site used as a geology of the two sites is similar
curently is topped with contaminated pump-
a large circular cover testing pit. 5. The vertical extent of contamination is expected to be similar based on
with a smaller evidence from similar sites investigated (e.g., 216-B-43 through 216-B-50

manhole" entry Cribs)
marked with a

so
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-Confined Space" sign,
a hatch, and a vent pipe. 6. Risks ame expected to be similar to the 216-13-7A Crib; however, because
The shaft are is the top of the contamination could be shallow, human health and
surrounded by light ecological risks may be expected in the 0 to 4.6 m (0 to IS-fl) zone; risks
duty posts and chain to intruders in the shaft my be associated with high contamination at the
and is posted as a bottom of the waste site
Contamination Area.
Nearest significant 7. Although the relative effluent volume discharged to this shaft is unknown,
structure is the adjacent contaminant inventory in the vadose zone may pose a threat to
216-3-8 Crib. groundwater, similar to 216-B-7A Crib, because effluent that had seeped

into it fromn the nearby 216-B8 Crib dropped directly to the 16.8 mn (55-
fi) level. Although less volume probably was discharged to the 200-E-45
Sampling Shaft, high inventories could remain in the vadose, posing a
threat to groundwater, similar to the 216-fl-7A Crib. This implies that
groundwater protection is needed at this waste site. as it is at the 216-B-
7A Crib

8. Assumed to have received less contaminant inventory than the 216-13-7A
Crib because contaminants were not intentionally disposed to the shaft in
the beginning: contaminants entered the shaft because of overflow from
the 216-848 Crib. Later the shaft was used fior the testing Of equipment.

In general, the 200-E-45 Sampling Shaft waste site is analogous to and
bounded by the 216-B-7A Crib. Remedial actions are needed to address the
same risks as those of the 216-fl-7A Crib, specifically protection of
groundwater and protection against intrusion to contaminants at the bottom of
the waste site, which could pose a signi ficant direct contact risk to a potential
intruder because of the nature of the con tamninants (i.e.. Cs-I 137 and Sr-90).
Because the contamination could be shallower at the 200-E-45 Sampling
Shaft, remedial actions also may be needed to address hun-on health and

__________ _____________ _____________ecological risk in the 0 to 4.6 m (0 to 1S-fl) bgs zone.

216-B-9 The 216-B-9 Crib is a 2M Cyc. Cell 5 T he 216-B-9 Crib is analogous to the 216-B-7A Crib as indicated by process
4.3 x 4.3 x 2.4 m (14 x Drainace. and history, contaminant inventory, effluent volume received, and expected nature
14 x 8-fl) high wooden Lanthanum H-umwide and vertical extent of contamination:
structure at the bottom Waste SIM 1. Received the same waste stream as 216-B-7A Crib; therefore, the
of a 4.7 in (15.5 ft) deep The site received cell contaminant types are expected to be very similarexcavaion. The tile drainage and other 2St osrcini iia o261-ACi
field, 55.0 x 25.6 m liquid waste vi Tank 2. Site construction is similar to 216-B-7A Crib

(180 x 84 I), contains 5-6 in the 221-B 3. Waste was received from the same source (221-B and 224-1)
165 m (540 it) of 15.2 Building. After the 4. Both sites are located in the 200 East Area in proximity to each other; the
cm (6 in.)clay tile pipe. 216-B-361 Settling geologyof the twosites issimilar
Pipes are buried 3.7 in Tank filled up with 5. The vertical extent of contamination is expected to be similar based on
(12 ft) deep at the head sludge, the 216-B-9 evidence from similar sites investigated (e.g., 216-13-43 through 216-B-50
and 1.8 m (6 fi) at the Crib was tied directly Cribs)
other end. Six 18.3 m to the waste lines from 6. Risks are expected to be similar to the 216-B3-7A Crib; however, because
(60 ft) long lines branch the 221-8 building the top of the contamination is about 3 m (10 t) bgs, human health and
in a chevron pattern and began to serve as ecological risks are expected in the 0 to 4.6 m (0 to IS-fl) zone; risks to
from a 54.9 in (180 0) both a settling tank intruders may be associated with high contamination at the bottom of the
long central feeder line. and a crib. Sludge waste site as evidenced by similar risk at the 216-B-7A Crib
Above and below the accumulated rapidly 7. The relative effluent volume discharged to this crib suggests thatpipes is 0.5 m (1.5 it) of and waste overflowed contaminant invenory in the vadose zone may pose a threat to
gravel. The crib and to the tile field. The cotmnninetrinhevds:zemypeatrato
associated tile field sludge was groundwater, similar to the 216-B-7A Crib. Because less relative volume
have been surface significantly mor orefiluent was sent to the 216-8-9 Crib, higher inventories could remmin
stabilized and are concentrated than the in the vadose. posing a significant threat to groundwater, similar to the

tilzdr nened hluenthas 216-1-7A Cnb. This implies that groundwater protection is needed at thismarked with tilewaste site, it is at the 216--A Crib
"Underground evidenced by
Radioactive Material" historical scintillation 8. Generally received less contaminant inventory than the 216-B-7A Crib;
signs. The crib is probe profiles of even so, groundwater protection is expected to be required.
located at the south end respective monitoring Historical scintillation probe profiles of monitoring wells in the vicinity of the
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of the posted area. It wells. The waste cnb and the tile field indicate substantially more inventory in the cnb than in
has a separate posting contains TRU and the tile field.
as a Radioactive fission products. A In general, the 216-B-9 Crib is analogous to and bounded by the 216-B-7AContamination Area soil sample in 1949 Crib. Remedial actions are needed to address the same risks as those of theand has a "Cave-in showed 1830 pCi/kg 216-11-7A Crib. specifically protection of groundwaler and protection againstPotential" sign. The of fission products and intrusion to contaminants at the bottom or the waste site, which could pose adepthto the top of t4,800,000-dpm significant direct contact risk to a potential intruder because or the nature ofcontamination is 3 m alpha. The site theconuminants (i.e.. Cs-137 and Sr-90). Because the contamination is(10 ft). received about shallower at the 216-B-9 Crib, remedial actions also are needed to address
This site is located 36,000,000 liters of human health and ecological risk in the 0 to 4.6 m (0 to 15-11) bgs zone.
about 480 m south or liquid process effluent
the 216-B-7A and 216- during a period of 3
B-7Crib and is years (1948-1951).
constructed partly of
wooden timbers.
Nearest significant
structure is the 216-B-
Slnjection Well/Reverse
Well located
approximately 91m
(300 11) away.

UPR-200-E-7 Unplanned Release (site 7" Cycle Cell 56 The UPR-200-E-7 waste site is analogous to 216-B-7A Crib as indicated by
not separately posted or Drainnee. anu location and source of contamination. Because this site was caused by an
marked. although 216- Lanthanum Fluoride unplanned release originating from the 216-B-9 Crib. it is also bounded by
B-9 Crib is marked with Waste Strm and analogous to the 216-B-7A Crib. Types of contaminants should be the
AC-540 concrete posts). The release consisted same as those of the 216-11-9 Crib. Concentrations of contaminants should be
Located near the of 3 Plant cell wash less. Contaminant inventory is unknown and was not documented.
241-13-361 Settling water from the 5-9 In general. the UPR-200-E-7 unplanned release is analogous to and bounded
Tank. A cave-in was Tank. A leak in the by the 216-B-7A Crib. Remedial actions are needed to address direct contact
noted over the underground waste risks to humans and ecological receptors from shallow contamination.
underground line near line between the 221-
the 241-B-361 Settling B Building and the
Tank, although the 241-B-361 Settling
exact location cannot be Tank resulted in a
determined. In 1954, maximum dose rate of
the area was covered I.7 rad/h (1954) at the
and marked as an surface.
Underground Approximately 2.8 i
Radioactive Material (30 nl')ofsoil was
site, but postings no contaminated by this
longer exist at the site. release. Top of
The depth to the top of concentration is near
contamination is ground surface; it is
unknown and estimated unknown how deep
at 0.6 on (2 A). contamination has

reached since 1954
when release occurred.

1 CC)
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241-B-361 The 241-B-361 Settling 2 Cycle. Cell 5- The 241-8-361 Settling Tank is analogous to the 216-B-7A Crib as indicated
Tank site is a 5.8 m Drainnee. and by waste stream chemistry and the expected distribution of contamination.
high x 6.1 un diameter Lanthanum FluoridL Radioactive waste from the 221-B and 224-B facilities were accumulated in
(19 ft high x 20 I Waste Snrn this tank:
diameter). (domed lop) The unit received over I. Received a waste stream similar to the 216-B-7A Crib; therefore, the
settling tank with a 3,175,000 L of low- contaminant types are expected to be very similar
capacity of -136,000 L salt alkaline 2. Site construction is noi similar to 216-D-7A Crb in ihat it was not
and constructed from 15 radioactive liquid designed as an unlined near-surface liquid disposal site; instead it was
cm (6-in.) reinforced, wastes from cell intended to be a process vessel
pre-stressed concrete. washings collected in 3. Waste was received from the same source (221-B and 224-B)
The top of thetunit is theS5-6W Cells in 221-
1.8 m (6 ft) below B and low-level 4. Both sites are located in the 200 East Area in proximity to each other; the
grade. Eleven risers are concentrator geology of the two sites is similar
visible above grade; condensate from the 5. The vertical extent of contamination is expected to be considerably less,
some are blanked off. 224-B facility between because there is no evidence that the tank has leaked
Delineated with light 1945 and 1947 (active 6. Risks are expected to be much less than for the 216-B-7A Crib;
post and chain, posted for 2 years). The tank however, because the top of the tank is estimated to be less than 3.0 m
with "Underground currently contains (10 0) bgs. human health and ecological risks may be expected in the 0
Radioactive Material" approximately to 4.6 m (0 to 15-) zone; risks to intruders may be associated with high
and -inactive 78,000 L of black contamination in the tank
Miscellaneous sludge having the 7. Contaminant inventory in the vadose zone should not pose a threat to
Underground Storage consistency of thick groundwater because there has been no record of leakage. Any
Tank" signs. Surface is pudding with the contaminants that have leaked arc expected to remain in the vadose.
covered with coarse potential to contain Recent spectral ganma logging of two boreholes near this tank did not
rock. Tank is transuranic detect any gamma-emitting radionuclides that %oold indicate that this
associated with the 216- constituents above 100 tank had leaked (GJO-2002-358-TAC)
B-5 Injection nCi/g. 8. Generally received lesser contaminant inventory than the 216-B-7A

e depth e top o Crib: current tank volume is 83,000 L.

the tank is 1.8 m (6 f). In general, the 241-0-361 Settling Tank, particularly any leak from this tank.
is analogous to the 216--7.A Crib. Remedial actions are needed to address
the same risks as those of216-B-7A Crib, specifically protection against
intrusion to contaminants in the bottom of the tank which could pose a
significant direct contact risk to a potential intruder. Groundwater protection
should not be an issue unless tank contents are released to the soil. Because
the contamination is shallower at the 241-B-361 Settling Tank, remedial
actions also are needed to address human health and ecological risk in the 0 to
4.6 m (0 to 15-) bgs zone.

216-T-5 The 216-T-5 Trench cycle Cll 5- The 216-T-5 Trench is analogous to 216-B-7A Crib as indicated by process
site is a 15.2 x 3.0 x 3.7 Drainage. and history. contaminant inventory, effluent volume received, and expected nature
m (50 x 10 x 12 f) deep Lanthanum Fluoride and vertical extent of contamination:
specific retention Waste Siar I. Received a waste stream similar to the 216-B-7A Crib; therefore, the
trench. The above The site received high- contaminant types are expected to be very similar
ground piping was salt neutral/basic 2. Site construction is similar to the 216-B-7A Crib
removed and the trench liquid second-cycle 3. Waste was received from a similar sourcebackfilled when the supematant waste
specific retention from the 221-T 4. The geology of the two sites is similar, although the vadose zone is
capacity was reached. Canyon Building via thinner in the 200 West Area
Two feet (0.6 m) of Tank 241-T-112. Site 5. The vertical extent of contamination is expected to be similar based on
clean soil was placed on received liquid waste evidence from similar sites investigated (e.g., 216-1-43 through 21 6-B-50
the trench in 1992. The in May 1955. Cribs)
depth to the top of Contents have the 6. Risks are expected to be similar to the 216-B-7A Crib; however, because
contamination is 3.7 m potential to contain the top of the contamination is about 3.7 m (12 A) bgs. human health and
(12 6). transuranic ecological risks are expected in the 0 to 4.6 m (0 to 15-ft) zone; risks to

constituents above Z00 inrnudeys may be associated with high contamination at the bottom of the
t.ocated approximately nCi/g. waste site as evidenced by similar risk at the 216-B-7A Crib
91 m (300 ft) from the
T Tank Farm tanks and 7. The relative effluent volume discharged to this crib suggests that
approximately 38 m contaminant inventory in the vadose zone my pose a threat to
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(125 ft) from the 216-T- groundwater, similar to the 216-B-7A Cnb. Although much less relative
32 Crib. volume of effluent was sent to the 216-B-9 Cob. effluent substantially

exceeded calculated soil porosity volume. Although less volume was
discharged to the 216-T-5 Trench, high inventories could remain in the
vadose. posing a significant threat to groundwater, similar to the 216-B.
7A Crib. This implies that groundwater protection is needed at this waste
site. as it is at the 216-8-7A Cnb

8. Generally received equivalent or less contaminant inventory than the 216-
B-7A Crb, except for plutonium; even so. groundwater protection is
expected to be required.

In general, the 216-T-5 Trench is analogous to and bounded by the 216-B-7A
Cnb. Remedial actions are needed to address the same risks as those at the
216-B-7A Crib, specifically protection of groundwater and protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruder because of the nature or
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
shallower at the 216-T-5 Trench. remedial actions also are needed to address
human health and ecological risk in the 0 to 4.6 mn (0 to I 5-ft) bgs zone.

216-T-6 The 216-T-6 Crib "' Cycle. Cell 5-6 The 216-T-6 Crib assembly (two cribs) is analogous to the 216-B-7A Crib as
consists of two 3.7 x 3.7 Drainae. and indicated by process history, contaminant inventory. effluent volume received.
x 1.2 mo (12 x 12 x 4 fl) Lanthanum Fluoride and expected nature and vertical extent of contamination:
deep wooden cribs Waste Stream I. Received a waste stream similar to the 216-B-7A Crib; therefore, the
within a 6.1 m (20 ) The site received low, contaminant types are expected to be very similar
deep excavation. One salt neutraL/basic 2. Site construction is similar to the 216-B-7A Crib
crib overflows into the liquid waste from cell 3. Waste was received from a similar sourceother. The crib boxes drainage from the 22l-
are set 18.9 m (62 (1) TCanyon Building 4. The geology of the two sites is similar, although the vadose zone is
apart and are connected and 224-T via the 241. thinner in the 200 West Area
in series by a pipe. T-361 Settling Tank. 5. The vertical extent of contamination is expected to be similar based on
Above ground piping Site received liquid evidence from similar sites investigated (e.g., 216-B-43 through 216-B-50
was removed, all sink waste between August Cribs)
holes were filled, and 1946 and October 6. Risks are expected to be similar to those of the 216-B-7A Crib; however.
the ground surface was 1947 (active for because the top of the contamination is about 7.6 m (25 11) bgs, human
decontaminated and I year). Site has health and ecological risks are not expected in the 0 to 4.6 m (0 to 15-11)
leveled in 1975. The potential to contain zone
area was surface transuranic 7. The relative effluent volume discharged to this crib suggests that
stabilized and posted as constituents above 100 contaminant inventory in the vadose zone may pose a threat to
Underground nCi/g. groundwater, similar to the 216-B-7A Crib. High inventories could

Radioactive Material" remain in the vadose, posing a significant threat to groundwater, similar to
in 1993. The depth to the 216-B-7A Crib. This implies that groundwater protection is needed at
the top of this waste site, as it is at the 216-B-7A Crib
contamination is 7.6 m 8. Generally received equivalent or less contaminant inventory than the 216-(25 ft). B-7A Crib (except for Cs-I 37)
Isolated from In general, the 216-T-6 Crib is analogous to and bounded by the 216-B-7A
significant structures Crib. Remedial actions are needed to address the same risks as those of the
except the 216-T- 216-B-7A Crib, specifically protection of groundwater and from intruders.
3injection WelReverse
Well approximately 61
m (200 ft) away.
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216-T-7 The 216-T-7 Crib 2" Cycle. Cell 5 The 216-T-7 Crib is analogous to the 216-B-7A Crib as indicated by process
structure consists of a Drainage. and history, contaminant inventory, effluent volume received, and expected nature
3.7 x 3.7 x 2.1 m high Lanthanum Fluoride and vertical extent of contamination:
(12 x 12 x 7 ft high) Waste Strsm I . Received a waste stream similar to the 216--7A Crib; therefore, the
wooden crib within a The site received high. contaminant types are expected to be very similar
6.1 m (10 f) deep salt neutral/basic 2. Site construction is similar to the 216--7A Crib
excavation and . liquid second-cycle 3. Waste was received from a similar sourceassociated tile field. supernatant waste
The tile field is a from 221 -T, 224-T, 4. The geology of the two sites is similar, although the vadose zone is
chevron pattern and tank 5-6 afer it thinner in the 200 West Area
consisting of eight 12.2 cascaded through 5. The vertical extent of contamination is expected to be similar based on
m (40 1) long branches Tanks 241-T-l 10. evidence from similar sites investigated (e.g., 216-B-43 through 216-B-50
from a 93.0 m (305 f) 241-T-ll land 241- Cribs)
long central pipe. The T-l 12. The 216-T-7 6. Risks are expected to be similar to the 216-B-7A Crib; however, because
piping is VCP or Tile Field received the top of the contamination is about 7.6 m (25 A) bgs, human health and
concrete. Nominal overflow from the ecological risks are not expected in the 0 to 4.6 m (0 to IS-11) zone
liquid release depth in 216-T-7 Crib. Site 7. The relative effluent volume discharged to this crib suggests that
the tile field was 6.1 m received liquid waste contaminant inventory in the vadose zone may pose a threat to
(20 11). The area was from April 1948 to groundwater, similar to the 216-8-7A Crib. Iligh inventories could
covered with 0.6 m (2 November 1955 remain in the vadose, posing a significant threat to groundwater ,similar
ft) of clean dirt and (active for seven to the 216-6-7A Crib. This implies that groundwater protection is needed
posted with years). at this waste site, as it is at the 216-4-7A Crib
RUnderground 8. Generally received equivalent or less contaminant inventory than the 216-Radioactive Material" B-7A Crib, but did receive more nitrate. supporting the need forsigns in 1992. The tile groundwater protection
Geld is marked with
concrete AC-540 In general, the 216-T-7 Crib is analogous to and bounded by the 216-B-7A
markers, The depth to Crib. Remedial actions ar needed to protect groundwater and prevent
the top of intrusion.
contamination is 7.6 m
(25 11).

Located approximately
36.6 m (120 f) from the
T Tank Farm tanks and
adjacent to the
216-T-32 Crib. The
crib is within the T
Tank Farm fence line;
most of the tile field is
outside the fence.

216-T-32 The 216-T-32 Crib 2" Cycle, Cell 5 The 216-T-32 Crib assembly (two cribs) is analogous to 216--7A Crib as
structure consists of two Drainage, and indicated by process history, contaminant inventory, effluent volume received,
3.7 x 3.7 x .Im high Lanthanum Fluorid and expected nature and vertical extent of contamination:
(12 x 12 x 4 I high) Waste Stream 1. Received a waste stream similar to the 216-0-7A Crib; therefore, the
wooden crib boxes, The site received high- contaminant types are expected to be very similar
each set into a square salt neutrallbasic 2. Site construction is similar to the 216-B-7A Crib
bottom pit with sloping liquid waste from 224. 3. Waste was received from a similar source
sides measuring 20.1 x T via Tank 241-T-201.
4.3 x 7.9 m (66 x 14 x The site received 4. The geology of the two sites is similar, although the vadose zone is
26 (1). he crib boxes liquid waste from thinner in the 200 West Area
are separated by 121 m November 1946 to 5. The vertical extent of contamination is expected to be similar based on
(40 i). The crib boxes May 1952 (active 6 evidence from similar sites investigated (e.g., 216-843 through 216-B-50
are connected in series years). Site has the Cribs)
by a pipe, with one crib potential to contain 6. Risks are expected to be similar to the 216-B-7A Crib; however, because
overflowing into the transuranic the top of the contamination is about 6.7 rn (22 n) bgs, human health and
other. The site was constituents above 100 ecological risks are not expected in the 0 to 4.6 m (0 to IS-ft) zone
stabilized with gravel, nCIg- 7. The relative effluent volume discharged to this crib suggests that
along with the rest of contaminant inventory in the vadose zone may pose a threat to
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T Tank Fan, in 1992. groundwater, similar to the 216-B-7A Crib. hligh inventories could
The depth to the top of remain in the vadose, posing a significant threat to groundwater, similar to
contamination is 6.7 m the 216-B-7A Crib. This implies that groundwater protection is needed at
(22 fi). this waste site. as it is at the 216-B-7A Crib

Located approximately 8. Generally received less contaminant inventory than the 216-B-7A Crib;
27 m (90 0) from the T even so, groundwater protection is expected to be required.
Tank Farm and adjacent In general, the 216-T-32 Cribs are analogous to and bounded by the 216-B-7A
to the 216-T-7 Crib and Crib. Remedial actions are needed to address the same risks as those of the
tile field. 216-B-7A Crib, specifically proitection of groundwater and from intrusion.

241-T-361 The 241-T-361 Settling 2 C.1Le, r i6 The 241 -T-361 Settling Tank is analogous to the 216-B-7A Crib as indicated
Tank site is a 5.8 m Drainage. and by waste stream chemistry and the expected distribution of contamination.
high x 6.1 m diameter Lanthanum Fluoride Radioactive waste from the 221-B and 224-B facilities were accumulated in
(19 I high x 20 ft Waste Stream this tank:
diameter), capacity The unit received low- I. Received a waste stream similar to the 216-B-7A Crib; therefore, the
-136,000 L (domed salt alkaline contaminant types are expected to be very similar
top) settling tank that is radioactive liquid 2. Site construction is not similar to the2l6-B-7A Crib in that it was not
constructed of 15 cm wastes from cells 5 designed as an unlined near-surface liquid disposal site; instead it was
(6-in.) reinforced, and 6 in 224-T. intended to be a process vessel
prestressed concrete. Overflow was sent to 3. Waste was received from a similar source
The top of the unit is the 216-T-6 Crib. Site
1.8 m (6 f) below received solid and 4. The geology of the two sites is similar, although the vadose zone is
grade. Posted with liquid sludge blween thinner in the 200 West Area
Underground 1946 and 1947 (active 5. The vertical extentof contamination is expected to be considerably less,

Radioactive Material" for I year). No liquid because there is no evidence that the tank has leaked
and "Inactive is believed to exist in 6. Risks are expected to be much less than for the 216-B-7A Crib; however.
Miscellaneous the tank; the sludge is because the top of the tank is estimated to be 1. m (6 l) bgs, human
Underground Storage black and has the health and ecological risks are expected in the 0 to 4.6 m (0 to 15-ft)
Tank" signs. Surface consistency of axle zone; risks to intruders are associated with high contamination in the tank
covered with coarse grease. Tank contents 7. Contaminant inventory in the vadose zone should not pose a threat to
rock. Tank is have the potential to groundwater because there has been no record of leakage. Any
associated with the contain transuranc contaminants that have leaked are expected to be remaining in the vadose
adjacent 216-T-3 constituents above 100 soil.
Injection Wellltc nCi/S. 8. Generally received lesser contaminant inventory than the 216-l-7A Crib.Well. The depth to the
top of the tank is 3.7 in In general, the 241-T-361 Settling Tank. particularly any leak from this tank,
(12 ft). is analogous to the 216-B-7A Crib. Remedial actions are needed to address

the same risks as the 216--7A Crib, specifically protection against intrusion
to contaminants in the bottom of the tank which could pose a significant direct
contact risk to a potential intruder. Groundwater protection should not be an
issue unless tank contents are released to the soil. Because the contamination
is accessible, remedial actions also may be needed to address human health
and ecological risk in the 0 to 4.6 in (0 to 15-fl) bgs zone.
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste Site
Waste Configuration,

History RationaleSite Construction, (IS
and urpose (WID)

Reprentivse S4 is,

Th[le 21 6-B-38 -trench isan open, unlined trench
that is 77 m (250 ft)
lone, 3 m (10 ft) wide,
and 3 mn (10 ft)deep. It.
was used as a specific
retention trench in July
1954. The site was
backfilled and
stabilized in 1982 with
0.6 to (2 ft) of clean fill.
Remedial investigation
data suggest that the
bottom ofthe trench is
at 4.3 m (14 ft).
Located approximately
80 m (250 ft) from the
l3X Tank Farm tanks
and within the assembly
of 216-B-35 through
216-1-42 Trenches.

tDissolvcd Cladding
and 1" Cycle Waste
Strean
Received high-salt
neLUtial/basic frst-
cycle supernatant
waste from 221-B
Building

Investigated in 2001 tinder DOE/RL-2000-38; results. inicluding risk
assessment, reported in DOE-RL-2002-42 and summarized below:

- Zone of higher contamination from 14.5 to 40 It
- Maximim concentrations generally from 14.5 to 15.5 ft sample
* Maximum Am-241: 43.9 pCi/g at 14.5 to 15.5 ft
* Maximum Cs-137: 226.000 pCi at 14.5 to 15.5 ft and IS to 205 ft.

decreases an order of magnitude in 22.5- to 25-ft sample and basicaly not
detected at significant concentrations below 54.5 ft

* Maxinum Pu-238: 7.85 pCi/g at 20 to 31.5 ft
* Maximum Pu-23/240: 159 pCi/g at 18 to 20.5 ft
- Maximum Sr-90: 2050 pCi at 18 to 20.5 ft

M Maximum total uranium: 32.5 mg/kg at 18 to 20.5, above background to
54.5 ft

* Maximum U-233/234: 9 pCi/g at 18 to 20.5 ft
* Maximum U-238: 6.35 mg/kg at 22.5 to 25 ft
* With exceptions noted above, concentrations tend to drop significantly by

40 ft
* Technetium-99 (1.9 pCi/g) and tritium (28.7 pCi/g) detected in 52 to 54.5

ft and at lower levels through rest of borehole.

Significant human health and ecological risk is associated with Cs- "37 ad Sr-
90 in the 0 to 4.6 m (0 to 15 it) zone; no chemnicals above risk-based standards
for human or ecological receptors for direct exposure; groundwater protection
cotncems for fluoride, nitrate, nitrite, total uranium, U-233/234. ant U-238
Geology described in B3111-01607.

2O1 -'W 2C1nabg( astes "1,e t61,~& 1-t '1- -z68~ 11777777777777

The 216-B-35 Trench is Dissolved Cladding
an open, unlined trench and 1" Qycle Waste
that is 25 x 3 x 3 m Stream
deep (77 x lOx 10 ft This site received I"
deep). Used as a cycle waste from 221-
specific retention trench B Building. The
in July 1954. Site was waste is high in sall
backfilled and and is neutral to basic.
stabilized in 1982 with Site was active for one
0.6 m (2 ft) of clean fill. month in 1954
It was stabilized with
top soil, treated with
herbicides, and seeded
with wheat-grasses.
The depth to the top of
contamination is 3,7 m
(12 ft).

located approximately
80 m (250 ft) from the
BX Tank Farm tanks
and within the assembly
of216-B-35 through
216-B-42 Trenches.

The 216-B-35 Trench is analogous to the 216-B-38 Trench as indicated by
process history, contaminant inventory, effluent volume received, and
expected nature and vertical extent of contamination:

I. Received the same waste stream as the 216-B-38 Trench; therefore, the
contaminant types are expected to he very similar

2. Site construction is similar to the 216-B-38 Trench
3. Waste was received from the same source (221B)
4. Both sites are located in the 200 East Area in proximity to each other; the

geology of the two sites is similar
s. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated
6. Risks are expected to be similar to the 216-B-38 Trench; because the top

of the contamination is about 3.7 m (12 It) bgs, human health and
ecological risks are expected in the 0 to 4.6 m (0 to 15-ft) zone; risks to
intruders may be associated with high contamination at the bottom of the
waste site as evidenced by similar risk at the 216-B-38 Trench

7. The relative effluent volume discharged to this trench sumgests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 21 6-B-38 Trench. Because a similar relative
volume of effluent was sent to the 216-B-35 Trench, high inventories
could remain in the vadose, posing a significant threat to groundwater,
similar to the 216-B-38 Trench. This implies that groundwater protection
is needed at this waste site, as it is at the 21 6-B-38 Trench

8. Generally received equivalent or less contaminant inventory than the 216-
B-38 Trench.

In general, the 216-B-35 Trench is analogous to and bounded by the 216-13-38
Trench. Remedial actions are needed to address the same risks as the 21 6-B-
38 Trench, specifically protection of groundwater and protection against

216-B-38

216-B-35

i
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste Site
WastV uatSie Site DischargeWaste Configuration, HitrRaonl

0 History RationaleSite Construction, (WIDS)
and Purpose

intrusion to contaminants at the bottom of the waste size, which could pose a
significant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is
shallower at the 216-B-35 Trench. remedial actions also ar needed toaddress
human health and ecological risk in the 0 to 4.6 m (0 to l5-fl) bgs zone.

216-B-36 The 216-B-36 Trench is Disolved Claddin 'The 216-B-36 Trench is analogous to the 216-B-38 Trench as indicated by
a 77 x 3 x 3 m (252 x and I" Cycle Waste process history, contaminant inventory, effluent volume received, and
10 x I On) deep trench Srmn expected nature and vertical extent of contamination:
that was stabilized in This site received I" 1. Received the same ,astestream as the 216-8-38 Trench; therefore, the
1982 with 2 fl of topsoil cycle supernatant contaminant types are expected to be very similar
and treated with waste from 221 -B 2. Site construction is similar to the 216-B-38 Trenchherbicides and seeded Building. The waste
with wheat-grasses. is high in salt and 3. Waste was received from the same source (221-1)
The depth to the top of neutral to basic. It 4. Both sites are located in the 200 East Area in proximity to each other, the
contamination is 3.7 m was active for one geology of the two sites is similar
(12 ft). month. 5. The vertical extent of contamination is expected to be similar based on
Located approximately evidence from similar sites investigated
80 m (250 R) from the 6. Risks are expected to be similar to the 216-8-38 Trench; however.
BX Tank Farm tanks because the top of the contamination is about 3.7 m (12 A) bgs, human
and within the assembly health and ecological risks are expected in the 0 to 4.6 m (0 to 15-fl)
of 216-B-35 through zone; risks to intruders may be associated with high contamination at the
216-B-42 Trenches. bottom of the waste site as evidenced by similar risk at the 216-8-38

Trench
7. The relative emuent volume discharged to this trench suggests that

contaminant inventory in the vadose zone may pose a threat to
roandwater, similar to the 216-B-38 Trench. Because a larger relative

volume of effluent was sent to the 216-B-36 Trench, high inventories
could remain in the vadose, posing a more significant threat to
groundwater than from the 216-B-38 Trench. This implies that
groundwater protection is needed at this waste site, as it is at the 216-B-
38 Trench

8. Generally received equivalent or more contaminant inventory than the
216-1-38 Trench, higher inventories of Cs-137 and nitrate exist at the
216-B-36 Trench; thus groundwater protection and intrusion protection
are expected to be required.

In general, the 216-8-36 Trench is analogous to and bounded by the 216-B-38
Trench. Remedial actions are needed to address the same risks as those or the
216-13-38 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at the 216-8-36 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (0 to IS-
r) bgs zone.
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste Site Site DischargeWaste Configuration. History Rationale
Site Construction, (WIDS)

and Purpose

216-B-37 The 216-B-37 Trench is Dissolved Claddin The 216-B-37 Trench is analogous to the 216-13-38 Trench as indicated by
a 77 x 3 x 3 m (252 x and I" Cycle Waste process history, contaminant inventory, emuent volume received, and
10x a10 ) deep trench Str m expected nature and vertical extent of contamination:

that was stabilized in This site received I. Received the same waste stream as the 216-13-38 Trench; therefore, the
1982 with 0.6 mn (2 1) evaporator bottom contaminant types are expected to be very similar
of topsoil, eated with waste from the 242-B 2. Site construction is similar to the 216--38 Trenchherbicides. and seeded Waste Evaporator
with wheat-grasses. after it had processed 3. Waste was received from the same soure (221 -B)
The depth to the top of B Plant P' cycle 4. Both sites are located in the 200 East Area in proximity to each other; the
contamination is 3.7 m waste. Active for less geology of the two sites is similar
(12 A). than one month. 5. The vertical extent of contamination is expected to be similar based on
Located approximately evidence from similar sites investigated
80 n (250 A) from the 6. Risks are expected to be similar to the 216-B-38 Trench; because the top
BX Tank Farm tanks of the contamination is about 3.7 m (12 ft) bgs, human health and
and within the assembly ecological risks arc expected in the 0 to 4.6 m (0 to 15-11) zone; risks to
of 216-B-35 through intruders may be associated with high contamination at the bottom of the
216-142 Trenches. waste site as evidenced by similar risk at the 216-B-38 Trench

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-B-38 Trench. Because a larger relative
volume was discharged to the 216-B-37 Trench, high inventories could
remain in the vadose. posing a more significant threat to groundwater
than from the 216-13-38 Trench. This implies that groundwater protection
is needed at this waste site, as it is at the 216-8-38 Trench

8. Generally received equivalent or more contaminant inventory than the
216-8-38 Trench; higher inventories of Tc-99. Cs-137, and nitrate exist at
the 216-B-36 Trench; Thus. groundwater and intrusion protection are
expected to be required.

In general, the 216-B-37 Trench is analogous to and bounded by the 216-0-38
Trench. Remedial actions are needed to address the same risks as those of the
216-B-38 Trench, specifically protection of groundwater and protection-
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e.. Cs-137 and Sr-90). Because the
contamination is shallow at the 216-0-37 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 in (0 to IS-

I_ A_) bgs zone.

216-B-39 The 216-B-39 Trench is Dissolved C13ddinz The 216.3-39 Trench is analogous to the 216-0-38 Trench as indicated by
a 77 x 3 x 3 m (252 x and I' Cycle Wasi process history, contaminant inventory, effluent volume received, and
10 x 10 1) deep trench Stnm expected nature and vertical extent of contamination:
that was stabilized in This site received 1 I . Received the same waste stream as the 216-B-38 Trench; therefore, the
1982 with 0.6 m (2 () cycle supernatant contaminant types are expected to be very similar
of topsoil, treated with waste from 221-B 2. Site construction is similar to the 216-8-38 Trench
herbicides, and seeded Building. The waste
with wheat-grasses. is high in salt and 3. Waste was received from the same source (221-B)
The depth to the top of neutral to basic. 4. Both sites are located in the 200 East Area in proximity to each other the
contamination is 4.6 m Active for one year. geology of the two sites is similar
(15 A). 5. The vertical extent of contamination is expected to be similar based on
Located approximately evidence from similar sites investigated
80 m (250 f) from the 6. Risks are expected to be similar to the 216-B-38 Trench; because the top
BX Tank Farm tanks of the contamination is about 4.6 in (IS (t) bgs, human health and
and within the assembly ecological risks are expected in the 0 to 4.6 rn (0 to 15-11) zone; risks to
of 216-B-35 through intruders may be associated with high contamination at the bottom of the
216-B-42 Trenches. waste site as evidenced by similar risk at the 216-B-38 Trench

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-B-38 Trench. Because a similar relative
volume of effluent was sent to the 216-B-39 Trench. high inventories
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste Site Site Discharge
Waste Configuration, History Rationale
Site Construction' (WNIDS)

and Purpose

The 216-B-40 Trench is
a 77 x 3 x 3 m (252 x
10 x 10 t) deep trench
that was stabilized in
1982 with 0.6 m (2 R)
of topsoil. treated with
herbicides, and seeded
with wheat-grasses.
The depth to the top of
contamination is 4.6 m
(15 11).

Located approximately
80 m (250 11) from the
BX Tank Farm tanks
and within the assembly
of 216-B-35 through
216-8-42 Trenches.

Dissolved Claddine
and Vt Cycle Wast

This site received 1'
cycle supernatant
waste from 22 1-B
Building. The waste
is high in salt and
neutral to basic.
Active for three
months.

could remain in the vadose, posing a significant threat to groundwater,
similar to the 216-8-38 Trench. This implies that groundwater protection
is needed at this waste site, as it is at the 216-8-38 Trench

8. Generally received equivalent or less contaminant inventory than the 216-
8-38 Trench.

In general, the 216-B-39 Trench is analogous to and bounded by the 216-B-38
Trench. Remedial actions are needed to address the same risks as those of the
216-8-38 Trench,specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e.. Cs-137 and Sr-90). Because the
contamination is shallow at the 216-B-39 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (0 to IS-
fi) bgs zone.

The 216-8-40 Trench is analogous to the 216-0-38 Trench as indicated by
process history, contaminant inventory, effluent volume received, and
expected nature and vertical extent of contamination:

I. Received the same waste stream as the 216-B-38 Trench; therefore, the
contaminant types are expected to be very similar

2. Site construction is similar to the 216-B-38 Trench
3. Waste was received from the same source (221-B)
4. Both sites are located in the 200 East Area in proximity to each other; the

geology of the two sites is similar
5. The vertical extent of contamination is expected to be similar based on

evidence from similar sites investigated
6. Risks are expected to be similar to the 216-B-38 Trench; however,

because the top of the contamination is about 4.6 m (15 R) bgs, human
health and ecological risks are expected in the 0 to 4.6 m (0 to 15-11) zone;
risks to intruders may be associated with high contamination at the bottom
of the waste site as evidenced by similar-risk at the 216-B-38 Trench

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-0-38 Trench. Because a similar relative
volume of effluent was sent to the 216-B-40 Trench, high inventories
could remain in the vadose. posing a significant threat to groundwater,
similar to the 216-B-38 Trench. This implies that groundwaterprotection
is needed at this waste site, as it is at the 216-B-38 Trench

8. Generally received equivalent or less contaminant inventory than the 216-
B-38 Trench .

In general, the 216-1-40 Trench is analogous to and bounded by the 216-B-33
Trench. Remedial actions are needed to address the same risks as those of the
216-B-33 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at the 216-8-40 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (0 to 15-
fl) bgs zone.

1o0
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste Site Site Discharge
Waste Configuration, History Rationale
Site Construction (RInS)

and Purpose

216-B-41 The 216-8-41 Trench is Dissolved Claddint The 216-B-41 Trench is analogous to the 216-B-38 Trench as indicated by
a 77 x 3 x 3 m (252 x and 14* Cycle Waste process history, contaminant inventory, effluent volume received, and
10 x 10 R) deep trench StrAm expected nature and vertical extent of contamination:
that was stabilized in This site received 1 1 . Received the same waste stream as the 216-B-38 Trench; therefore, the
1982 with 0.6 mn (2 fi) cycle supenatat contaminant types are expected to be eyM similar
ortopsl. treated with waste from 221-s 2. Site construction is similar to the 216-B-38 Trench
herbicides. and seeded Building. The waste
with wheat-grasses. is high in salt and 3. Waste was received from the same source (22 1-B)
The depth to the top of neutral to basic. 4. Both sites are located in the 200 East Area in proximity to each other; the
contamination is 4.6 m Active for less than geology of the two sites is similar
(15 I). one month. 5. The vertical extent of contamination is expected to be similar based on
Located approxinmtely evidence from similar sites investigated
80 m (250 A) from the 6. Risks are expected to be similar to the 216-B-38 Trench; because the top
BX Tank Farm tanks of the contamination is about 4.6 m (15 f) bgs, human health and
and within the assembly ecological risks may be expected in the 0 to 4.6 m (0 to 15-fl) zone; risks
of 216-B-35 through to intruders may be associated with high contamination at the bottom of
216-8-42 Trenches, the waste site as evidenced by similar risk at the 216-B-38 Trench

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-B-38 Trench. Because a similar relative
volume of effluent was sent to the 216-041 Trench, high inventories
could remain in the vadose. posing a significant threat to groundwater,
similar to the 216-B-38 Trench. This implies that groundwater protection
is needed at this waste site, as it is at 216-B-38

8. Generally received equivalent contaminant inventory than the 216-B-38
Trench, a higher inventories of Cs-I 37 exists at the 216-B-36 Trench.

In general, the 216-B-41 Trench is analogous to and bounded by the 216-D-38
Trench. Remedial actions are needed to address the same risks as those of the
216-B-38 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination isrelatively shallow at the 216--41 Trench, remedial actions
may be needed to address human health and ecological risk in the 0 to 4.6 n
(0 to I 5-fl) bgs zone.

216-T-14 The 216-T-14 Trench is Dissolved Claddint The 216-T-14 Trench is analogous to the 216-8-33 Trench as indicated by
a 83.8 x 3.0 x 3.7 m and 1 Cycle Waste process history, contaminant inventory, effluent volume received, and
(275 x 10 x 12 f) deep Stream expected nature and vertical extent of contamination:
trench that was surface This site received V 1. Received a waste stream similar to the 216-8-38 Trench; therefore, the
stabilized in 1992 with cycle supernatant contaminant types are expected to be very similar
0.15 to 0.3 m (0.5 to I waste from 221-T 2. Site construction is similar to the 216-0-39 TrenchA) of clean soil. Building via Tanks
Contaminated soil from 241-T-104,241-T- 3. Waste was received from a similar source
the adjacent UPR-200- 105. and 241 -T-106. 4. The geology of the two sites is similar, although the vadose zone is
W-166 was The waste is high in thinner in the 200 West Area
consolidated onto the salt and neutral to 5. The vertical extent of contamination is expected to be similar based on
west slope of the trench. basic. Received liquid evidence from similar sites investigated
Then the entire process eMuent- 6. Risks are expected to be similar to the 216-B-38 Trench; because the top
grouping of 216-T-14 Active for less than of the contamination is about 4.0 m (13 f) bgs, human health and
through 216-T-17 one month (January ecological risks are expected in the 0 to 4.6 m (0 to 15-fl) zone; risks to
Trenches was covered 1954). intruders may be associated with high contamination at the bottom of the
with another 0.4 to 0.6 waste site as evidenced by similar risk at the 216-B-38 Trench

S(1.5 to 2 ft) of clean 7. The relative effluent volume discharged to this trench suggests thatsoil. The above ground contaminant inventory in the vadose zone may pose a threat topiping was removed groundwater, similar to the 216-B-38 Trench. Because a similar relativeand the unit was volume of effluent was sent to the 216-T-14 Trench, high inventoriesbackfilled. The depth could remain in the vadose, posing a significant threat to groundwater.to the top of similar to the 216-0-38 Trench. This implies that groundwater protectioncontamination is 4 mn
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ate Waste Site Site DischargeWaste Configuration, History Rationale
Site Construction, (WIDS)

and Purpose
(13 l). is needed at this waste site, as it is at the 216-B-38 Trench
Located approximately 8. Generally received equivalent or less contaminant inventory than the 216-
99 m (325 ft) from the B-38 Trench; thus, groundwater protection is expected to be required.
T Tank Farm tanks and In general, the 216-T-14 Trench is analogous to and bounded by the 216-B-38
within the assembly of Trench. Remedial actions are needed to address the same risks as those of the216-T-14 through 216' 216-n-38 Trench, specifically protection of groundwater and protection
T-17 Trenches. against intrusion to contaminants at the bottom of the waste site, which could

pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at she 216-T-14 Trench, remedial actions also are
needed to address human health and ecological risk in the 0to 4.6 m (0 to 15-
f) bgs zone.

216-T-15 The 216-T-1 5 Trench is Dissolved Claddinn The 216-T-15 Trench is analogous to the 216-0-38 Trench as indicated by
a 83.8 x 3.0 x 3.7 m and I" Cycle Waste process history. contaminant inventory. effluent volume received, and
(275 x 10 x 12 ft)deep Stam expected nature and venicat extent of contamination:
trench that was surface This site received I I. Received a waste stream similar to the 216-0-38 Trench; therefore, the
stabilized in 1992 with cycle supernatant contaminant types are expected to be very similar
clean soil as described waste from 221-T 2. Site construction is similar lo the 216-B-38 Trenchfur the 216-T-14 Building via Tanks
Trench. The above 241-T-104,241-T- 3. Waste was received from a similar source
ground piping was 105. and 241 -T-106. 4. The geology of the two sites is similar, although the vadose zone is
removed and the unit The waste is high in thinner in the 200 West Area
was backfillcd. The salt and neutral to 5. The vertical extent of contamination is expected to be similar based on
depth to the top of basic. Received liquid evidence from similar sites investigated
contamination is 4 m process effluent. 6. Risks are expected to be similar to the 2 16--38 Trench; because the top
(13 A). Active for two months of the contamination is about 4.0 m (13 ft) bgs, human health and
Located approximately (January and February ecological risks are expected in the 0 to 4.6 m (0 to 15-1) zone; risks to
121 m (400 f) from the 1954). intruders may be associated with high contamination at the bottom of the
T Tank Farm tanks and waste site as evidenced by similar risk at the 216-B-38 Trench
within the assembly of 7. The relative effluent volume discharged to this trench suggests that
216-T-14 through 216- contaminant inventory in the vadose zone may pose a threat to
T-17 Trenches. groundwater, similar to the 216-B-38 Trench. Because a similar relative

volume of effluent was sent to the 216-T-15 Trench, high inventories
could remain in the vadose, posing a significant threat to groundwater.
similar to the 216-0-38 Trench. This implies that groundwater protection
is needed at this waste site, as it is at the 216-B-38 Trench

8. Generally received contaminant inventory equivalent to the 216-B-33
Trench (Tc-99 and Cs-137 inventories are greater); thus, groundwater
protection is expected to be required.

In general, the 216-T-15 Trench is analogous to and bounded by the 216-B-38
Trench. Remedial actions are needed to address the same risks as those of the
216-B-38, specifically protection of groundwater and protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
signi ficant direct contact risk to a potential intruder because of the nature of
the contaminants (i.e.. Cs-137 and Sr-90). Because the contamination is
shallow at the 216-T-15 Trench, remedial actions also are needed to address
human health and ecological risk in the0 to 4.6 m (0 to 15-fl) bgs zone.

'<-V
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

WVaste Site Site Discharge
Waste Configuration, History Rationale

Site Construction, (WIDS)
and Purpose

216-T-16 The 216-T-16 Trench is Dissolved Claddinz The 216-T-16 Trench isanalogous to the 216-B-38Trench as indicated by
a 83.8 x 3.0 x 3.7 m and I' Cycle Wast4  process history, contaminant inventory, eflluem volume received, and
(275 x 10 x 12 I) deep Stram expected nature and vertical extent of contamination:
trench that was surface This site received I' I. Received a waste stream similar to the 216-B-38 Trench; therefore, the
stabilized in 1992 with cycle Supematant contaminant types are expected to be very similar
clean soil as described waste flrm 22 1 -T
for the 216-T14 Building via Tanks 2- Site construction is similar to the 216-B-33 Trench

Trench. The above 243 -T-104, 241-T- 3. Waste was received from a similar source (221-T 0 221-B)
ground piping was 105, and 241 -T-106. 4. The geology of the two sites is similar, although the vadose zone is
removed and the unit The waste is high in thinner in the 200 West Area
was backflhlcd. The salt and neutral to 5. The vertical extent of contamination is expected to be similar based on
depthto the top of basic. Received liquid evidence from similar sites investigated
contamination is 4 m process effluent. 6. Risks are expected to be similar to the 216-B-38 Trench: however,
(I J I). Active for less than because the top of the contamination is about 4.0 m (13 fl) bgs, human
Located approximately one month (February health and ecological risks are expected in the 0 to 4.6 m (0 to I5-C)
145 m (475 C) from the 1954). zone; risks to intruders may be associated with high contamination at the
T Tank Farm tanks and bottom of the waste site as evidenced by similar risk at the 216-0-38
within the assembly of Trench
216-T-14 through 216- 7. The relative eMuent volume discharged to this trench suggests that
T-17 Trenches. contaminant inventory in the vadose zone may pose a threat to

groundtnter, similar to the 226-0-38 Trench. Because a similar relative
volume of effluent was sent to the 216-T-16 Trench, high inventories
could remain in the vadose, posing a significant threat to groundwater,
similar to the 216-8-38 Trench. This implies that groundwater protection
is needed at this waste site, as it is at the 216-B-38 Trench

8. Generally received equivalent or less contaminant inventory than the
216-8-38 Trench; thus, groundwater protection is expected to be
required,

In general, the 216-T-16 Trench is analogous to and bounded by the 216-8-38
Trench. Remedial actions are needed to address the same risks as those of the
216-0-38 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at the 216-T-16 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (0 to 15-
11) Ings zone.

216-T-17 The 216-T-17 Trench is Dissolved Claddine The 216-T-17 Trench is analogous to the 216--38 Trench as indicated by
a 83.3 x 3.0 x 3.7 m and ),Cycle Wast process history, contaminant inventory, effluent volume received, and
(275 i 10 x 12 f) deep Stflm expected nature and vertical extent of contamination:
trench that was surface This site received 1" 1. Received a waste stream similar to the 216-B-3gTrench; therefore, the
stabilized in 1992 with cycle supernatant contaminant types are expected to be very similar
clean soil as described waste from 221-T 2 Site construction is simiLar to the 226-3-33 Trench
for the 216-T-14 Building via Tanks -

Trench. The above. 242-T-104, 241-T- 3. Waste was received from a similar source
ground piping was 105. and 241-T-106. 4. The geology of the two sites is similar, although the vadosi zone is
removed and the unit The waste is high in thinner in the 200 West Area
was backfilled. The salt and neutral to S. The vertical extent ofcontamination is expected to be similar based on
depth to the top of basic. Received liquid evidence from similar sites investigated
contamination is 4 m process effluent. 6. Risks are expected to be similar to the 216--38 Trench; because the top
(13 I). Active for 5 months of the contamination is about 4.0 m (13 R) bgs, human health and
Located approximately (February to June ecological risks are expected in the 0 to 4.6 mi (0 to 15-fl) zone; risks to
168 m (550 f) from the 1954). intruders may be associated with high contamination at the bottom of the
T Tank Farm tanks and waste site as evidenced by similar risk at the 216-8-38 Trench
within the assembly of 7. The relative effuent volume discharged to this trench suggests that
216-T-14 through 216- contaminant inventory in the vadose zone may pose a threat to
T-17 Trenches. groundwater, similar to the 216-0-38 Trench. Because a similar relative

I_ I__ _ I volume of effluent was sent to the 216-T-17 Trench, high inventories

I1I1
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste Site
WWaste Configuration, Site Discharge

Site Construration, History Rationale
Sie Construction, (fDS

and Purpose
could remain in the vadose, posing a significant threat to groundwater,
similar to the 216-B-38 Trench. This implies that groundwatcr protection
is needed at this waste site. as it is at the 216-0-3S Trench

8. Generally received equivalent or less contaminant inventory than the 216-
U-38 Trench.

In general, the 216-T-17 Trench is analogous to and bounded by the 216-B-38
Trench. Remedial actions are needed to address the same risks as those of the
216-B-38 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and sr-90). Because the
contamination is shallow at the 216-T-1 7 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (0 to 15-
fl) bgs zone.

216-T-21 The 216-T-21 Trench is Nisrlved Cladding The 216-T-21 Trench is analogous to the 216-13-38 Trench as indicated by
a 73.1 x 3.0 x 3.0 m and I' Cycle Waste process history, contaminant inventory, effluent volume received, and
(240 x 10 x 10 ft) deep Stram expected nature and vertical extent of contamination:
trench that was interim This site received 10 1. Received a waste stream similar to the 216-B-38 Trench; therefore. the
stabilized in 1982. The cycle supernatant contaminant types are expected to be very similar
above ground piping wasie from 22 -T 2. Site construction is similar to the 216-B-38 Trenchwas removed and the Building via Tanks
unit was backfilled. 241-T-109,241-T- 3. Waste was received from a similar source
The depth to the top of I10. and 241-T-11l. 4. The geology of the two sites is similar. although the vadose zone is
contamination is 3.7 m The waste is high in thinner in the 200 West Area
(12 f). salt and neutral to 5. The vertical extent of contamination is expected to be similar based on
Located approximately basic. Received liquid evidence from similar sites investigated
107 m (350 fl) from the process effluent. 6. Risks arm expected to be similar to the 216-0-38 Trench; because the top
TX Tank Farm tanks Active for 3 months of the contamination is about 3.7 m (12 fi) bgs, human health and
and within the assembly (June to August 1954). ecological risks are expected in the 0 to 4.6 m (0 to 15-1-) zone; risks to
of 241-T-21 through intruders may be associated with high contamination at the bottom of the
241-T-25 Trenches. waste site as evidenced by similar tisk at the 216-B-38 Trench

7. The relative emuent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-B-38 Trench. Although a lesser relative
volume of effluent was sent to the 216-T-21 Trench, high inventories
could remain in the vadose, posing a significant threat to groundwater,
similar to the 216-13-38 Trench. This implies that groundwater protection
is needed at this waste site, as it is at the 216-B-38 Trench

8. Generally received equivalent or less contaminant inventory than the 216-
B-38 Trench.

In general, the 216-T-21 Trench is analogous to and bounded by the 216-0-38
Trench. Remedial actions are needed to address the same risks as those of the
216-B-38 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at the 216-T-21 Trench, remedial actions also are
needed to addrss human health and ecological risk in the 0 to 4.6 m (0 to 15-
ft) bgs zone.
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

W~aste Waste Site Site DischargeConfiguration, History Rationale
Site Construction, (WIDS)

and Purpose

216-T-22 The 216-T-22 Trench is Dissolved Claddine The 216-T-22 Trench is analogous to the 216-B-38 Trench as indicated by
a 73.1 x 3.0 x 3.0 n and 1 Cycle Waste process history, contaminant inventory, effluent volume received, and
(240 x 10 x 10 ft) deep St= expected nature and vertical extent of contamination:
trench that was interim This site received to I. Received a waste stream similar to the 216-B-38 Trench; therefore. the
stabilized in 1982. The cyclesupernatant contaminant types are expected to be very similar
above ground piping waste from 22 -T 2. Site construction is similar to the 216-B-38 Trenchwas removed and the Building via Tanks
unit was backilled. 241-T-109. 241-T- 3. Waste was received from a similar source
The depth to the top of 110. and 241-T-I 1l. 4. The geology of the two sites is similar, although the vadose zone is
contamination is 3.7 in The waste is high in thinner in the 200 West Area
(12 (). salt and neutral to 5. The vertical extent of contamination is expected to be similar based on
Located approximately basic. Received liquid evidence from similar sites investigated
107 m (350 A1) from the process effluent. 6. Risks are expected to be similar to the 216-9-38 Trench; however,
TX Tank Farm tanks Active for 2 months because the top of the contamination is about 3.7 in (12 11) bgs, human
and within the assembly (July to August 1954). health and ecological risks are expected in the 0 to 4.6 an (0 to 15-f)
of 241 -T-21 through zone; risks to intruders may be associated with high contamination at the
241-T-25 Trenches, bottom of the waste site as evidenced by similar risk at the 216-8-38

Trench
7. The relative effluent volume discharged to this trench suggests that

contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-B-38 Trench.

8. Generally received equivalent or greater contaminant inventory than the
216--38 Trench (higher inventory of Cs-137 exists).

In general, the 216-T-22 Trench is analogous to and bounded by the 216-B-38
Trench. Remedial actions are needed to address the same risks as those of the
216-B-38 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e.. Cs-137 and Sr-90). Because the
contamination is shallow at the 216-T-22 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 an (0 to 15-
A) bgs zone.

216-T-23 The 216-T-23 Trench is Dissolved Claddine The 216-T-23 Trench is analogous to the 216-8-38 Trench as indicated by
a 73.1 x 3.0 x 3.0 m and 1 Cycle Waste process history, contaminant inventory, efluent volume received, and
(240 x 10 x 10 ft)deep Stmam expected nature and vertical extent of contamination:
trench that was interim This site received I I . Received a waste stream similar to the 216-8-38 Trench; therefore, the
stabilized in 1982. The cycle supernatant contaminant types are expected to be very similar
above ground piping waste from 221-T 2. Site construction is similar to the 216-1-38 Trenchwas removed and the Building via Tanks
unit was backfilled. 241-T-109, 241-T- 3. Waste was received from a similar source
The depth to the top of I10, and 241 -T- 11. 4. The geology of the two sites is similar, although the vadose zone is
contamination is 3.7 m The waste is high in thinner in the 200 West Area
(12 A). salt and neutral to 5. The vertical extent of contamination is expected to be similar based on
Located approximately basic. Received liquid evidence from similar sites investigated
107 in (350 f) from the process effluent. 6. Risks are expected to be similar to the 216-0-38 Trench; however,
TX Tank Farm tanks Active for 2 months because the top of the contamination is about 3.7 in (12 R) bgs, human
and within the asseritly (July to August health and ecological risks are expected in the 0 to 4.6 m (0 to I5-fl)
of 241-T-21 through 1954). zone; risks to intruders may be associated with high contamination at the
241-T-25 Trenches. bottom of the waste site as evidenced by similar risk at the 216-B-38

Trench
7. The relative effuent volume discharged to this trench suggests that

contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-B-38 Trench. This implies that
groundwater protection is needed at this waste site, as it is at the
216-B-38 Trench

8. Generally received equivalent or greater contaminant inventory than the
216-B-38 Trench (greater inventories of Tc-99 and Cs-137 exist).

In general, the 216-T-23 Trench is analogous to and bounded by the 216-0-38
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste SiteWasteSite Site Discharge
Waste Configuration, S ischrgeHistory RationaleSite Construction, (1%DS)

and Purpose
Trench. Remedial actions are needed to address the same risks as those of the
216-0-38 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at the 216-T-23 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (O to 15-
f) bgs zone.

216-T-24 The 216-T-24 Trench is Dissolved Cladding The 216-T-24 Trench is analogous to the 216-B-38 Trench as indicated by
a 73.1 x 3.0 x 3.0 m and 1' Cycle Waste process history. contaminant inventory, effluent volume received, and
(240 x 10 x 10 f) deep Srm expected nature and vertical extem of contamination:
trench that was interim This site received 1' I. Received a waste stream similar to the 216--38 Trench; therefore, the
stabilized in 1982. The cycle supenatant contaminant types are expected to be very similar
above ground p h ing te rom - 2. Site construction is similar to the 216-B-38 Trench

unit was backfillcd. 241-T-109,241-T- 3. Waste was received from a similar source
The depth to the top of I10. and 241-T-1 I. 4. The geology of the two sites is similar, although the vadose zone is
contamination is 3.7 m The waste is high in thinner in the 200 West Area
(12 (). salt and neutral to 5. The vertical extent of contamination is expected to be similar based on
Located approximately basic. Received liquid evidence from similar sites investigated
107 m (350 fl) from the process emuent. 6. Risks are expected to be similar to the 216-B-38 Trench; because the top
TX Tank Farm tanks Active for less than of the contamination is about 3.7 m (12 f) bgs, human health and
and within the assembly one month (August ecological risks are expected in the 0 to 4.6 m (0 to 15-ft) zone; risks to
of 241-T-21 through intruders may be associated with high contamination at the bottom of the
241-T-25 Trenches. waste site as evidenced by similar risk at the 216-B-38 Trench

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-13-38 Trench. Because a slightly larger
relative volume of effluent was sent to the 216T-24 Trench, high
inventories could remain in the vadose, posing a significant threat to
groundwater, similar to the 216-.-38 Trench. This implies that
groundwater protection is needed at this waste site, as it is at the 216-13-
38 Trench

8. Generally received equivalent or greater contaminant inventory than the
216-B-38 Trench (greater inventory Cs-I 37 exists).

In general, the 216-T-24 Trench is analogous to and bounded by the 216--38
Trench. Remedial actions are needed to address the same risks as those of the
216-13-33 Trench, specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at the 216-T-24 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (0 to IS-

1 A) bgs zone.
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Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (20 Pages)

Waste Site
Waste on ati , Site Discharge

waste Configuration, History Rationale
Site Construction, (WIlDS)

and Purpose

216-T-25 The 216-T-25 Trench is Dissolved Claddine The 216-T-25 Trench is analogous to the 216-1-38 Trench as indicated by
a 54.9 x 3.0 x 3.0 m and l' Cycle Waste process history. contaminant inventory. effluent volume received, and
(180 x 10 x 10 ft) deep Srmam expected nature and vertical extent of contamination:
trench that was interim This site received i. Received a waste stream similar to the 216-B-3S Trench; therefore, the
stabilized in 1982. The evaporator bottoms contaminant types are expected to be very similar
above ground piping consisting of sludge 2. Site construction is similar to the 216-8-38 Trench
was removed and the from the 242-T
unit was backfilled. Evaporator condensed 3. Waste was received from a similar source
The depth to the top of first-cycle waste. The 4. The geology of the two sites is similar, although the vadose zone is
contamination is 3.7 m waste is high in salt thinner in the 200 West Area
(12 f). and neutral to basic. 5. The vertical extent of contamination is expected to be similar based on
Located approximately Received liquid evidence from similar sites investigated
122 m (400 f) from the process effluent 6. Risks are expected to be similar to the 216-0-38 Trench; because the top
TX Tank Fanm tanks Active for less than of the contamination is about 3.7 m (12 if) bgs, human health and
and within the assembly one month (September ecological risks arm expected in the 0 to 4.6 m (0 to 15-f1) zone; risks to
of241-T-21 through 1954) intruders tmy be associated with high contamination at the bottom of the
241 -T-25 Trenches. waste site as evidenced by similar risk at the 216-B-38 Trench

7. The relative effluent volume discharged to this trench suggests that
contaminant inventory in the vadose zone may pose a threat to
groundwater, similar to the 216-B-38 Trench. This implies that
groundwater protection is needed at this waste site, as it is at the 216-B-
38 Trench

8. Generally received equivalent or greater contaminant inventory than the
216-B-38 Trench (greater inventories of Tc-99 and Cs-I37 exist).

In general, the 216-T-25 Trench is analogous to and bounded by the 216-8-38
Trench. Remedial actions are needed to address the same risks as those of the
216-8-38 Trench. specifically protection of groundwater and protection
against intrusion to contaminants at the bottom of the waste site, which could
pose a significant direct contact risk to a potential intruder because of the
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the
contamination is shallow at the 216-T-25 Trench, remedial actions also are
needed to address human health and ecological risk in the 0 to 4.6 m (0 to 15-

1 if)bgs zone.
B11-01496, Groundwater/Yadose Zone Integration Project lhanford Soil Inventory Model.

BI 11-0 1607. Borehole Summary Report for Boreholes C3103 and C3104. and Drive Casing C3340. C3341. C3342. C3343. and C3344, in the
216-B-38 Trench and 216-B-7A Crib. 200-IW-2 Tank Waste Group Operable Unit.

DOE/RL-96-81. Waste Site Groupingfor 200 Areas Soil Investigaions. Rev. 0.
DOEIRL-2000-38. 200-rn-I scavenged Waste Group Operable Unit and 200-71Y-2 Tank Waste Group Operable Unit RI/FS Work Plan. Rev.

0.
DOERL-2002-42. Remedial Investigation Report for the 200-77V-1 and 200-71V.2 Operable Units (Includes she 200-PWt-5 Operable Unit),

Rev. 0.
GiO-2002-358-TAC. Hanford 200 Area Spectral Gamma Baseline Characterization Project. 216-8-5 Injection Well and 216-B-9 Crib and Tile

Field Waste Site Summary Report.
RHO-ST-37, 216-B-Sinjecrian Well/Reverse Well Characterization Sludy.
Wante Information Data System Report, Hanford Site database.
bgs - below ground surface. TRU - contaminated with 100 nCi/g of transuranic materials with half-lives longer than 20 years.
OU - operable unit. VCP - vitrified clay pipeline.
RLS - radionuclideloggingsystem.
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Table B-3. 200-PW-5 Operable Unit Representative Sites and
Sites. (6 Pages)

Associated Analogous Waste

Waste Site Site Discharge
Waste Coniguration S Hiscarg Rationale
sit, onstruction, anmd (XIDS)

Purpose

216 B 57 The 216-B-57 Cr i is a Process Condensate [he 216-B-57 Crib was characterized during the 200-BP- I remedial investigatlon
61 x 4.6 x 3.0 m (200 x Waste Stream in 1991 (reported in DOE/RL-92-70). The engineered structure is a gravel crib
I I x 10 it) deep' Thle si te reccei ved the t hat r ece iv ed con densa te from the ITS #2 Uni t in the B Y Tank% Farm on hle
excavation that was waste storage tank contaminant inventory is relatively small. Soil data indicate that contamination is
filled to 1.2 m (4 ft) condensate from the In associated with the point of release about 4.6 m (15 fh) below original grade and
above the bottom with Tank Solidification extends to a depth ofabout 10.1 m (33 rt), with maximum concentrations of Cs-
gravel (approximately (IFS) #2 Unit in the 137 (67,000 pCi/g), Sr-90 (67 pCi/g), Pu-239 (0.01 pCi/g), and Tc-99 (60 pCi/g)
474 mn [620 yd']). A BY Tank Farm. The detected. Very little contamination is present beyond a depth of 7 no (33 It) from
perforated. 30.5 cm site was active from original grade. The plume geometry and soil characterization data indicate a low
(12-iu.n corrugated 1968 to 1973 (total of potential for groundwater impact from the 216-B-57 Crib. The Hanford Barrier
pipe runs the length of 5 years). is constructed over this site, which adds approximately 4.6 m (15 Ft) to the depth
the crib, 0.9 m (3 ft) described above.
above the bottom. The
side slope of the
original crib
construction is 1.5:1.
The depth to the top of
contamination is
12.5 m (41 ft).

The crib is covered by
the Hanford Barrier,
which is an engineered
banier measuring
1 05 m (320 it) long, 64
m (210 fit) wide, and
4.6 im (IS ft) high
(minimum height). The
engineered barsier was
constructed on top of
the crib in 1994.

Located approximately
46 is (150 ft) from the
BY Tank Farm tanks.

to a 0~~t x 6SI i V-a I< U-6-§ E-~ --

216--6 Thle 216-C-6 Crib Process Condensate The 210--6 Ciib is analogous to the2.6-B-57 Crib as indicated by process
structure is composed Waste Stream history, contaminant inventory, elluent volume received, and expected nature
of 15 cm (6-in.) The site received the and vertical extent of contamination:
diameter galvanized, process condensate I , Received a waste stream similar to that of the 216-B-57 Cr-ib: therefore, the
corrugated, perforated from the 201-C contaminant types are expected to be very similar
piping placed Process Building and 2. Site construction is similar to the 216-B-57 Crib
horizoitally 0.3 ns (I the 241 -CX Vault 3. Waste was received from a similar sourceIt) above the bottom of floor drainage in the
the crib (on gravel) to 241-CX Area. TIhe 4. Both sites are located in the 200 East Area; the geology of the two sites is
form an "IF structure waste is acidic. Site similar

It was topped with 1.8 received liquid process 5. The vertical extent of contamination is expected to be similar based on
m (6 ft) of gravel and effluent during 1955 - evidence from similar site conditions
backfill material. The 1964 (active for 9 6. Risks are expected to be similar to the 216-B-57 Crib; however, because the
bottom of the crib years). top of the contamination is about 3.0 m (10 Ft) bgs, human health and
measured 6.1 m (20 ft) ecological risks are expected in the 0 to 4.6 m (0 to 15-It) zone
x 3.0 m (10 ft) and was 7. The relative effluent volume discharged to this crib suggests that
4.9 mo (16 Ft) helow contaminant inventory in the vadose zone may pose a threat to groundwater
grade. The depth to
the top of 8. Genetally received equivalent or less contaminant inventory than the 216-B-

57 Crib.
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Table B-3. 200-PW-5 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (6 Pages)

Waste Site Site Discharge
Wast* Configuration. History RationaleSite Construction, and (WIDS)

Purpose

contamination is 3 m in general, the 216-C-6 Crib is analogous to and roughly equivalnt to the 216-B-
(10 ft). 57 Crib. Remedial actions are needed to address the same risks as those of the

216--57 Crib, specifically protection of groundwarer and protection against
Located approximately intrusion to contaminants at the bottom of the waste site. Because the
6.1 m (20 11) from the contamination is shallower at the 216-C-6 Crib. remedial actions also are needed
241 -CX-72 Building to address human health and ecological risk in the 0 to 4.6 m (0 to 15-11) bgs
(nult containing a zone.
tank). Next nearest
stucture is the
216-C4 Crib
approximately 43 m
(140 f) away.

216-B- I A The 216-B-11 IA and Prmcess Condensate The 216-B-1 IA and 216-B- I IB French Drains are analogous to the 216-B-57
and 216-B- 216-B-1I B French Waste Streai Crib as indicated by process history, contaminant inventory, effluent volume

Ila Drains are constructed The site received received, and expected nature and vertical extent or contamination:
of 9.1 m (30 f) long, process condensate I. Received a waste stream similar to that of the 216-0-57 Crib; therefore. the
2.4 in (8 A) diameter from the 242-B contaminant types are expected to be very similar
corrugated culvert Evaporator. The 2. Both am unlined liquid disposal waste sitesperforated with 2.5 cm waste is low in salt
(%A in.) diameter holes, and considered neutral 3. Waste was received from the same source (condensate from 242-8
buried vertically 3.0 m to basic. Site was Evaporator)
(10 ) below grade. active from 1951 to 4. Both sites are located in the 200 East Area in proximity to each other; the
and filled with rocks, 1954. geology of the two sites is similar
The sites have the 5. The vertical extent of contamination is expected to be similar based on
potential for cave-in evidence from siMiilar sites invesgated (e.g., 216-8-43 through 216-B-4
and are posted with Cribs)
metal chains and signs. 6. Risks are expected to be similar to (he 216-B-57 Crib; however, because the

Te depth to the top of top of the contamination is about 7.6 m (25 ft) bgs, human health and
contamination is 7.6 m ecological risks are not expected in the 0 to 4.6 m (0 to 15-11) zone
(25 fi). 7. The relative effluent volume discharged to this crib suggests that
Located approximately contaminant inventory in the vadose zone may pose a threat to groundwater.
61 mn (200 A) from the A greater relative volume of effluent was sent to the 216-B- IA and 216-B-B Tank Farm tanks I lB French Drains, suggesting that contaminants remaining in the vadose
and approximately 46 may be deeper than those found in the 216-1-57 Crib, which was found to
S(150 ft) from the pose a threat to groundwater.

7 nd2163 8. Generally received equivalent or less contaminant inventory than the 216-B-78 Cribs. 57 Crib. supporting the need for groundwater protection at this waste site.
In general, the 216-B-1 I A and 216-1-11 B French Drains are analogous to and
roughly equivalent to the 216-B-57 Crib. Remedial actions are needed to address
the same risks as those of the 216-1-57 Crib, specifically protection of
groundwater.

216-1-62 The 216-0-62 Crib has Prcess Condenue The 216--62 Crib is analogous to the 216-B-57 Crib as indicated by process
1.2 m (4 1) of gravel Waste Stream history, contaminant inventory, effluent volume received. and expected nature
fill underneath a The site has received and vertical extent of contamination:
perforated fiberglass process condensate I. Received a waste stream similar to the 216-8-57 Crib; therefore, the
reinforced epoxy pipe. from the 221-B contaminant types are expected to be very similar
Excavation dimensions Building Separations 2. Site construction is similar to the 216-8-57 Crib; both arm unlined liquidare 152.4 mn (500 ft) x Facilities. Received dsoa ie
3.0 in (10 Oi) x - 3.1 m liquid process effluent
(10 f) deep. Site (radioactive) from 3. Waste was received from a similar source
surrounded by AC-540 1973 -1991 (active 4. Both sites are located in the 200 East Area in proximity to each other; the
concrete markers and for IS years). geology of the two sites is similar
posted as an 5. The vertical extent of contamination is expected to be similar based on
-underground evidence from similar sites investigated (e.g.. 216-0-43 through 216-B-50
Radioactive Material" Cribs)
site. The depth to the 6. Risks are expected to be similar to those orthe 216-B-57 Crib; however,
top of contamination is because the top of the contamination is about 3.7 in (12 R) bgs. human health
3.7 m (12 A)' and ecological risks are expected in the 0 to 4.6 in (0 to 15-11) zone: risks to
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Table B-3. 200-PW-5 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (6 Pages)

Vastc Site Site Discharge
Waste Configuration, Itim ry RationaleSite Construction, and (WIDS)

Purpose

Located more than 300 intruders may be associated with high contamination at the bottom of the
m (l.000 A) from any waste site as evidenced by similar risk at the 216-B-57 Crib
significant structure. 7. The relative effluent volume discharged to this crib suggests that contaminant

inventory in the vadose zone may pose a threat to groundwater, similar to the
216-B-57 Cnb. A greater relative volume was discharged to the 216-13-62
Crib, suggesting that high inventories could be deeper in the vadose and pose
a significant threat to groundwater, similar to the 216-B-57 Crib. This
implies that groundwater protection is needed at this waste site, as it is at the
216-B-57 Crib

8. Generally received equivalent contaminant inventory to the 216-B-57 Crib,
although the Sr-90 inventory is greater.

In general, the 216-0-62 Crib is analogous to and roughly equivalent to the 216-
B-57 Crib. Remedial actions are needed to address the same risks as those of the
216-B-57 Crib, specifically protection of groundwater and protection against
intrusion to contaminants at the bottom of the waste site, which could pose a
significant direct contact risk to a potential intruderbecause of the nature of the
contaminants (i.e., Cs-137 and Sr-90). Because the contamination is shallower at
the 216-C-6 Crib, remedial actions also are needed to address human health and

I ecological risk in the 0 to 4.6 m (0 to I 5-l) bes zone.

216-S-21 The 216-S-21 Crib site Tank Condensat. The 216-S-21 Crib is analogous to the 216-B-57 Crib as indicated by process
consists of a wooden Waste Stream history, contaminant inventory, effluent volume received, and expected nature
crib box with two vent The site received 241- and vertical extent of contamination:
risers and one well in SX Tank Farm I. Received a waste stream similar to the 216-B-57 Crib; therefore, the
the center of the box. condensate from the contaminant types are expected to be very similar

e crib st ture sx oenser hielding 2. Site construction is similar to the 216-B-57 Crib

I5 x 10 ). Waste site Building in the SX 3. Waste was received from a similar source
dimensions are 15.2 x Tank Farm via Tank 4. Both sites are located in the 200 East Area in proximity to each other; the
15.4 x 6.4 mn (50 x 50 x 241-SX-206 from geology of the two sites is similar
21 A). About 3.0 m 1954 to 1970. 5. The vertical extent of contamination is expected to be similar based on
(10 At) of overburden evidence from similar sites investigated (e.g.. 216-B-43 through 216--50
covers the crib. The Cribs)
depth to the top of 6. Risks are expected to be similar to the 216-B-57 Crib; however, because the
contamination is 7.3 m top or the contamination is about 7.3 m (24 A) bgs, human health and
(24 f)- ecological risks are not expected
Located approximately 7. The relative effluent volume discharged to this crib suggests that
137 m (450 1) roim contaminant inventory in the vadose zone may pose a threat to groundwater,
the S Tank Farm tanks similar to the 216-B-57 Crib. A greater relative volume was discharged to
and approximately 69 the 216-5-21 Crib. suggesting that high inventories could remain in the
m (225 f) from the vadose that pose a significant threat to groundwater, similar to the 216-B-57
216-S-4 French Drain. Crib.

8. Generally received equivalent or less contaminant inventory than the 216-B-
57 Crib.

In general, the 216-S-21 Crib is analogous to and roughly equivalent to the 216-
B-57 Crib. Remedial actions are needed to address the same risks as those of the
216-9-57 Crib. specifically protection of groundwater and from intrusion.

216-S-9 The 216-S-9 Crib site Process Condensate The 216-S-9 Crib is analogous to the 216-B-57 Crib as indicated by process
is a gravel crib Waste SIM history, contaminant inventory, effluent volume received, and expected nature
measuring 91.5 x 9.1 The site has received and vertical extent of contamination:
im (300 x 30 11) and 7.6 D-2 lank proess I. Received a waste stream similar to the 216-B-57 Crib; therefle, them (25 ft) deep- A U- condensate from the contaminant types are expected to be very similar
shaped 15 cm (6-in.) 202-S Building. The
diameter distribution crib received effluent 2. Site construction is similar to the 216-B-57 Crib
pipe [15 cm (6 in.) from 1965 to 1969. 3. Waste was received from a similar source
diameter, vitrified clay The waste was 4. Both sites are located in the 200 East Area in proximity to each other; the
pipe] extends the composed mainly of geology of the two sites is similar
length of the crib at a nitric acid. 5. The vertical extent of contamination is expected to be similar based on
depth of approximately evidence from similar sites investigated
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Table B-3. 200-PW-5 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (6 Pages)

Waste Site Site Discharge
Waste Conliguration. istory Rationale
Site Construction. and (WIDS)

Purpose

6.4 m (21 fi). Waste 6. Risks arm expected to be similar to the 216-B-57 Crib; however, because the
site dimensions ar top of the contamination is about 7.0 m (23 fl) bgs, human health and
15.2 x 15.4 x 6.4 m (50 ecological risks are not expected
x 50 x 21 A). About 7. The relative effluent volume discharged to this crib suggests that3.0 m (10 I) of contaminant inventory in the vadose zone may pose a threat to groundwater,
overburden covers the similar to the 216-B-57 Crib. Although a smaller relative volume wascrib. The depth to the discharged to the 216-S-9 Crib, high inventories could remain in the vadose
top of contamination is that pose a significant threat to groundwater, similar to the 216-D-57 Crib.
7 m (23 1). This implies that groundwater protection is needed at this waste site, as it is
Located more than 300 at the 216-B-57 Crib. Since 1965, monitoring wells have detected
m (1,000 It) from the radioactive contamination from the crib bottom to the water table.
SY Tank Farm tanks 8. Geera lyreceived equivalent orgreatercontaminant inventory than the 216-and approximately 53 B-57 Crib (uranium plutonium, and Sr-90 inventories are greater).m (175 ft) from the
216-S-19 Trench. In general, the 216-S-9 Crib is analogous to and roughly equivalent to the 216-B-

57 Crib. Remedial actions are needed to address the same risks as those of the
216-0-57 Crib, specifically protection orgroundwater and from intrusion.

UPR-200-W- The UPR-200-W-108 Pmess C'ndenw The UPR-200-W-108 unplanned release is analogous to the 216-B-57 Crib based
108 unplanned release Waste Stream on the source of contamination (216-S-9 Crib). This unplanned release area

occurred during the The release was resulted from a break in a line used to nransfer waste liquid from the 216-S-9 Crib
tie-in of the 216-S-9 documented m, to the 216-S-23 Crib and a subsequent spill of approximately 114 L of liquid
Crib to the 216-S-23 January 8. 1969. waste. It is analogous to the 216-B-57 Crib based on its relationship with the
Crib. The release Approximately 114 L 216-S-9 Cnb.
occurred in an (30 gal) of D-2 tank The UPR-200-W-108 unplanned release is analogous to the 216-B-57 Crib asexcavation at a depth process condensate indicated by process history, contaminant inventory, effluent volume received,

pthto th e top ofThe fro e 202-sreleased, and expected nature and vertical extent of contamination:

contamination is 0.6 m I. Received a waste stream similar to the 216-0-57 Crib; therefore, the
(2 ft). contaminant types arm expected to be very similar

Located adjacent to the 2. Site construction is not similar to the 216-B-57 Crib in that it was a spill
216-S-9 Crib. rather than a liquid disposal site

3. Waste was received from a similar source
4. Both sites are located in the 200 East Area in proximity to each other; the

geology of the two sites is similar
5. The vertical extent of contamination is expected to be considerably less

based on the limited quantity of the spill
6. Risks are expected to be similar to those of the 216-B-57 Crib with respect

to human health and ecological risks, because the contamination is near the
surface -0.6 m (2 ft)

7. The volume of efuent spilled suggests that groundwater should not be
impacted

S. Generally received lesser contaminant inventory than the 216-0-57 Crib.
In general, the UPR.200-W-108 unplanned release is analogous to and roughly
equivalent to the 216-B-57 Crib. Remedial actions arc needed to address some of
the same risks as those of the 216-B-57 Crib, specifically protection for human
and ecological receptors from shallow contamination.

I IV
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Table B-3. 200-PW-5 Operable Unit Representative Sites and Associated AnalogouS Waste
Sites. (6 Pages)

Waste Site

Configuration,
Construction, and

Purpose

The UPR-200-W-109
unplanned release
occurred during the
tie-in of the 21 6-S-9
Crib to the 216-S-23
Crib lhe release
Octared within an
open excavation. The
dimenisions of the
rclease were not
documented. The
depth to the top of
contamination is 0.6 m
(2 it).

Isolated release
approximately 107 m
(350 ft) from the
IPR-200-W-108
unplanned release (and
just inside the 218-W-
9 Burial Ground
boundary).

Site Discharge
History
(WIDS)

Process Condensate
Waste Stream
The release was
documented on
January 24, 1969
However, the quantity
of the release was not
documented. the
effluent contained D-2
tank process
condensate from the
202-S Building.

Rationale

[he UPR-200-W-109 unplanned release is analogous to the 216-11-57 Crib based
on the source of contamination (216-S-9 Crib). This unplanned release area
resulted from a break in a line used to transfer waste liquid from the 216-S-9 Crib
to the 21 6-S-23 Crib subsequent to the UPR-200-W-108 unplanned release. The
amount of liquid waste spilled is unknown. It is analogous to the 216-B-57 Crib
based on its relationship with the 216-S-9 Crib.

The UPR-200-W-108 unplanned release is analogous to the 216-13-57 Crib as
indicated by process history, cotitamninant itventory, effluent volume received.
and expected nature and vertical extent ofcontanination:

I Received a waste stream similar to the 216-B-57 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is not similar to the 216-B-57 Crib in that it was a spill
rather than a liquid disposal site

3. Waste was received from a simi tar source

4. Both sites are located in the 200 East Area in proximity to each other; the
geology of the two sites is similar

5. The vertical extent of contamination is expected to be considerably less
based on the limited qtantity of the spill

6. Risks are expected to be similar to those of the 216-B-57 Crib with respect to
human health and ecological risks, because the contamination is near the
surface - 0.6 o (2 ft)

7. The volume of effluent spilled suggests that groundwater should not be
impacted

8. Generally received lesser contaminant inventory than the 216-B-57 Crib.

In general, the UPR-200-W-1 09 unplanned release is analogous to and roughly
equivalent to the 216-13-57 Crib. Remedial actions are needed to address the
some ofthe same risks as those of the 216-B-57 Crib. soecifically protection for
human and ecological r eceptors fromt shallow contamination.

The-fMlot ingsites are ith ,W th ->ZM-PW-S ( hd *n1m i1&&ou i tote26B5 rb ha eyvrsuffm int infworm ta i
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The 216-B-O Crib site
is a gravel crib with a
bottom surface
measuring 9.1 x 9.1 in
(30 x 30 ft) that is 4.3
m (14 ft) below grade.
The crib has been
stabilized with gravel,
Is surrounded with
light chain, and is
posted as an
"Underground
Radioactive Material"
area. The depth to the
top oticontamination is
4.6 m (15 ft)

Located approximately
137 m (450 fR) from
the BY Tank Farm
tanks and associated
with the assembly of
216-B-43 through 216-
B-50 Cribs.

Tank Condensate
Waste Stream
The site received
waste storage tank
intermediate-level
process condensate
from the IFS #1 Unit
in the BY Tank Farm
fom 1965 - 1974
(active for nine years)

The 216-B-50 Crib is analogous to the 216-B-57 Crib as indicated by process
history, contaminant inventory, effluent volume received, and sampling data
collected under DOE/RL-8S-32 and reported in DOE/RL-92-70; a risk
assessment is provided in Appendix C of this feasibility study:

I. Received the same waste stream as the 216-B-57 Crib; therefore, the
contaminant types are expected to be very similar

2. Site construction is the same as the 216-B-57 Crib
3. Waste was received from the same source (221 -U1)
4. Both sites are located in the 200 East Area in proximity to each other; the

geology of the two sites is similar
5a The vertical extent of contamination is similar based on characterization

evidence from this site; contaminants were found mainly in a zone from 5.6
to 9.8 m (18.5 to 32 ft) bgs (this was a shallow borehole; based on the 216-B-
49 Crib, which was trilled to the water table as representative of the deep
zone for the other sites in the 216-B-43 through 216-B-50 series of cribs, this
zone would be expected to be about 15 m (50 ft) bgs; Tc-99 and nitrate are
expected to be found throughout the vadose zone

6. Risks are similar to those of the 216-3-57 Crib; because the top of the
contamination is about 4.6 m (15 R) bgs, direct contact human health risk and
ecological risk are not anticipated; intrder i sk is a concem

7. The relative effluent volume discharged to this crib suggests that contaminant
inventory in the vadose zone may pose a threat to groundwater, similar to the
216-B-57 Crib. About one-third of the relative volume of effluent was sent to
the 216-B-43 Crib; this suggests that contaminants remaining in the vadose
may not have been flushed through the crib, and concentrations may exceed

Waste
Site

UPR-200-W-
f09

216-B-50
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Table B-3. 200-PW-5 Operable Unit Representative Sites and Associated Analogous Waste
Sites. (6 Pages)

WasteSite Site Discharge
Waste Configuration. mistory Rationale
Site Construction. and (WIDS)

Purpose

those found in the 216-B-57 Crib, which was found to pose a threat to
groundwater. This implies that groundwater protection is needed at this
waste site, as it is at the 216-B-57 Crib

8. Generally received equivalent contaminant inventory than the 216-0-57 Crib.
In general. the 216-B-50 Crib is analogous to the 216-B-57 Crib. Remedial
actions are needed to address the sarme risks as those for the 2 1 6-B-57 Crib.
specifically protection of groundwater and protection against intrusion to
contaminants at the bottom of the waste site. which could pose a significant direct
contact risk to a potential intruder because of the nature of the contaminants (i.e.,
Cs-137 and Sr-90).

DOE/RL-88 -32, Remedial Invesugation/Feasibiiy Study Work Plan for he 200-BP-) Operable Unit. hanford Site. Richland Washington, R ev.
I.

DOEIRL-92-70, Phase I Remedial Investigation Report for 200-BP-1 Operable Unit. Vols. I and 2, Rev. 0.
DOEIRL-96-8 1, Waste Ste Groupingfor 200 Areas Soil lnvestigations. Rev. 0.
* PNN L-I 1800. Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the Hanford Site.
Waste Informadon Data System Report, Hanford Site database.
bgs - below ground surface.
ITS - in-tanksolidification.
OU - operableunit.
WIDS - Waste Information Data System Report.
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Table B-4. Depth to Top of Contamination at the Waste Sites.

200-TW-1 Operable Unit 200-TV-2 Operable Unit 200-PW-5 Operable Unit

Depth to Top of Depth to Top of Depth to Top of
Waste Site Contamination Waste Site Contamination Waste Site Contamination

(ft) (ft) (ft)
200-E-14 7 (top of tank) 200-E-45 to 216-B- 11A&B 25 ft
200-E-114 10 216-B-5 243 216-B-50 15
216-B-14 10 216-B-7A&B 18 216-1-57 41
216-1-15 13 216-B-8 10 216-B-62 12
216-1-16 10 216-B-9 10 216-C-6 10
216-B-17 11 216-B-35 12 216-S-9 23
216-B-18 11 216-B-36 12 216-S-21 24
216-B-19 13 216-B-37 12 UPR-200-W-108 2
216-B-20 12 216-B-38 14 UPR-200-W-109 2
216-B-21 12 216-B-39 15
216-B-22 12 216-1340 is
216-B-23 19 216-B-41 15
216-B-24 19 216-T-3 15
216-B-25 19 216-T-5 12?
216-B-26 12' 216-T-6 25
216-B-27 18 216-T-7 25
216-1-28 12 216-T-14 13
216-B-29 12 216-T-15 13
216-B-30 12 216-T-16 13
216-1-31 13 216-T-17 13
216-1-32 13 216-T-21 12
216-B-33 13 216-T-22 12
216-B-34 13 216-T-23 12
216-B-42 10 216-T-24 12
216-B-43 is 216-T-25 12
216-B44 is 216-T-32 22
216-B45 17 241-B-361 6 (top of tank)
216-B-46 18 241-T-361 6 (top of tank)
216-B-47 21 UPR-200-E-7 17
216-1-48 17.5
216-B49 16.5
216-B-51 13
216-B-52 12

216-BY-201 5
216-T-18 12
216-T-26 18

UIPR-200-E-9 10
216-B-58 8

216-B-53A 10
216-B-53B 10
216-B-54 8

WIDS data indicate 19 ft but site
sampling found contamination at
13 ft.
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